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(57) Abstract: A 1 -substituted 4-nitroimidazole compound represented 
by the general formula (1): (I) [wherein R represents hydrogen, 
lower alkyl substituted by lower alkoxy, lower alkyl substituted by 
phenyl(lower alkoxy), lower alkyl substituted by cyano, phenyl(lower 
alkyl) optionally having as a substituent lower alkoxy on the phenyl 
ring, or a group represented by -CH 2 R A ; and X represents halogeno 
or a group represented by S(0) n -R 1 ]; or a salt of the compound. The 
compound of the general formula (1) is useful as an intermediate 
for various medicines and agricultural chemicals, especially as an 
intermediate for antitubercular agents. 
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—f6&t (2) t^^5 4- - ha>f *#y-M£&Vobik&m (11) t<D 
JB^fcix5i8*St£ Lttt, ^Jx-Ji-^^^ b/t^^, dp-S^n^ o-^dd 

^■5 J— /K ^y^D/V-/K ~7 9 J t e r t — / — A^StfM&RT 

T-feh>\ ^f/uxf^fyfo^hyl, T-lrh^hy/K fc?y^>\ 1 — 
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ifettL ^Tkm-t- h y ^HzK^tj y ^Af©7/^ y^ffi^zK*^ tK 
K-fk-t- h y TKsfe^t:* y y j*^<dt^2> v &m7km4tw, m&tr h v 
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$ Kf07/^yM75 K-fblfe, ^"by ^A^f-^-b, b y ^Axf7- 
Mli&fii: LT«\ t° y v>V, b y 7< f^T $ b y xf>7 $ >\ 

25 ^f^75yt°y^y, n-^/wea-* y n, n-^^-4-75 

/h'y^y, 1, [4. 3. 0] S ^is- 5 (DBN) . 1, 

8-v ; 7ffv'^D [5. 4. 0] (DBU) % 1, 4-v^Tlf 
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_LIBRj&fc:*5^T\ ft&m (2) t\^Xtts M*.f£. _bfBS^-2, RJSS: 

25 - 3 xw:«iBK^- 8 {ctt&m^mmzirizfc&to&m&m&k trtst 

{t&<D-^©ffi3§m£|-£ LTffll^bftSte^ (1 1) (fc&m (1 1 a) RXF 
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(lla) w: % -fb^#j (l 2) &®MfcU SMkKiJ:5»e>H/t 

t Kn^t*^ Ks t e r t -•??-fl^<A'it*c*s K4*&**f 5 - £ ^T?#5 0 
=»—^. -O-ifV, ^U^O^ft^ftakSlHS, ^no^ 

7 N, N-^^7-feh7$ F\ 1 —t'f-A'— 2- U vV is 

(NMP) s ^^/V;*^/fr^v'h\ ^Wf^y^hy75 b\ T-feb- 

^m%mt^mm\^mt\.x\^ (d) - (-) -m^m^y^ 

ptVK (D) - (-) -p^tt. (D) - (-) -^^fW/ufi^ 
(D) - (-) (D) - (-) -^yr/Hg, (D) - (-) 
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^/Vgg, ft £ L < tt 1 ~ 3 *;i^s-e&5o 

jfetitt{^^©f ffitt Ltti, (l 2) l^Hittt, 3MT0. 

o i i *rjvm&^ $f * l < « o . oi~o. 5 ^/Mij^-cfc So 

te^tt (12) <«teSU&«, iiS- 5 Ot~gfi#S, 0*b<^-3O°C 
5 ~mM.ttmz.Xft frti^ — jRK: l ~ 3 o i$IHieflP"T?»Ti-5. 

(12) ©^bSJES©Kll-. KJS3Rrtli:£aSfl£5iSllSraS3bP"r5©^&* 
UV\ Si^iSit^Ji: LTH ^Jx.tt\ y/n^^> 07;V^ 

a 7-^/7 3 Af O^t I/^r a Wbtl, rnblillia 

(12) l^H^Lt, iI3?0. 0 1^~1^S^ £?£b<«:0. 01 

~o. 5^p@^-efe^o ^<D^ffi*}i, ffrg^ (12) 

_hf5^t:^{e:J:f9#btLfc'ft:'a-^ MfrS-flfc (14 a) ) btt&m (13) £ 

fti^^i«tLtfi, _hiB^^ (12) (DmkBCfc<Dm^mm vtcmm 

^v^-rtt^^ffii-s r t ftx% 5c 

20 mm., mfcfcm-r hy>>^ ^7xm^ y ^Af©7^* y ^^Htki^ tk 

y r7^^(DT/w^ y ^jRjgisfe^ zkatsfkt- zk^bifr y ^j^m<D 

TAsi3V&M*i*MUto. zvv^, -th y v&mtoTfis* v&m, thy w 

25 h^©T^y^JRT^=i7— h^^tf btLSo 

Lttt, t° y h y * 5 >\ h y =• >\ 

n-^^/p^ y^n tvi^r? >\ 2, 4, 6-3yv?y, ^ t/i'X— y >\ 

^t^7 5yt°yi?y N N — ^^^^*y^ N, N-^t;l'-4-7$ 
yt°y^V, 1, tfv^n [4. 3. 0] /^>-5 (DBN) , 1, 
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8-i^7f^n [5. 4. 0] ^^f±>-7 (DBU) % 1, 
fcfv^n [2. 2. 2] Jrtfl/ (DAB CO) ^W5rt^T#5„ 

XI 3) ©^/BStt, (1 2) l^H^LT, jl#4"fc< £fc 

*£»&fb£4&©teJB*fc^ te^#> (12) l^vtMLT, il^^<^fcl 
^.MSS, L < 1 ~ 2 ^vm^T'fo 5, 

(14a) bik&m (13) It-5 0t~itfi#S, & 

£ L-< r±- 3 ot-Sittfittffbh, — jKfc i~2 OH#wg£-e*ST-*-5o 
10 *|8WHi*5v>Ttt % (12) %m4kls±^ Iki&lrZik'km (14a) 

*fdt5wift<, SJ£^#>^fc^#] (13) @ 

mt-r^it-^m dia) sraeg-t-srfcas-e^s. :tib-io^n 
^ffl^ns^^p— -efes^x% (12) ^m^tzM., ms&m&to 

\z.\\&m (13) £SJ££^5;£ifo^ f^Ktt, fc#*bv\, 
15 (i i b) te. 4b##> (i 2) Srifcfbu #^-c% SMbK:* 0#bn/t: 

\Y&m\U\^m (13) Sr^S^^rSw «9^5t^nSo 

fb-g^ (12) tomtRfcte. ttft&ft¥mmt&'b<Dftto v \ntE.m&yt& 
mmk-s-Vd&m^&Kte, ±m\&m (12) <Dmkw&kWfc<DEj&$kWT 

20 femztiz&mft&yt^mmk&mtvx^ n*.&, cd - (+) -ig^ 

t^y^ntVK (L) - ( + ) -Jg^gfe, (L) - ( + ) VAs*4 

sum^m, (l) - (+) -v^=m, (D - (+) (d - 

(+) -^V^t— 1 0-^^*>^<D^^I4(D^?§tt^X«^:©T^^ 

25 Jhf»ftEOSt-<fc t)#btufc^#J Mfc£4fc (14 b) ) fc<ft&* (13) £ 

-ffrfr* (14b) tit&m (13) irOS/Stt, ±fB-ffr£#J (14a) tit^ 
m (13) b<DKJ&bf%m<D&j&f^T\z.fft>tiZ> 0 

^:BP^^-*5V^-C^i, 4fc^ (12) Zmtlstz.^ £.J$.-fZ>4k&!®} (14 b) 
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it&m (15) (16) (C2»<SiS{i. tufBS^- 3 

(5) (4) ^<^^|tl«(D^#T{^T^5 ~t&X»%% 0 

it^m (16) &4k^%d (17) $£3f<£Om N fui250S5£- 3 (D-ft?^ 
20 (3) ^it^m (la) ^<^JSSlW^#) (4) frfc^m (2a) (d^<^ 

ffrS^ (16) Xttft-a^ (17) (4 a) fcSKK&ri, — 

- h n ^ >^^^-e^ § 0 c-fksi t LTii, #j?tfc£, muffin, mmwt. 
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3 0°C~^#ifi(31T 1 0^—2 OB#f B ^it^T^Ti-So - h n^J^ 

*vmmm<Dmfcmffim&<ik&yv d 6) x« d 7) i^;H^LT'>^<t 
m&ffiftoit&vo (is) {^^KD^^-cfcs^, ^jxl^t^r^©*- 

CS^-7] 



R A ' XT (9) 
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(18) (9) i:<DSJ^tts tulBS^- 3 

(9) ^(DS/^i^^^Ti^T^tL^^i^-r^^o 

25 (19) £<fb^ (20) ^<^«, iufe®£5£- 3 (Dit-sm 

(5) Sr^Jfe (4) \cm<5ifobmm<Dgki*Tfcftt>tiZ>^ k&X*£Z> 0 

(20) &4t&m (15) tii<5^ HfitBs^- 3 (Dik&m a 

a) £te<£^ (2 a) Km<fcfctmm<D^ftT^ftt>1riZ>^t7!)$X~%Z> 0 
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(2c) \zM<m&\-$, i!5SJSS-3©M (la) (2a) ^ 

(26) ttw^m (2 b) «<s/Ste, iis^^^D^-rsr^tc 

{k-a-^l (2 b) Srfls-g-fc (2 c) i^m< RfcRmt^!®) (2 5) Sr^l^ (2 

zmmtvx^ mx-it*. mm. mm, h v y/^^mmmmmm, 

— — /K -<y/n/V-;K ZfZJ— /K ter \—-?$J — /l^<£> 

m.. u3mwt%tm<D%im.m&mft>thz> 0 wtitmt. it, it^m (25) xmt 

25 &m (2b) ll^f Uf>^ < t fcS&^EvK b < te^/l— 2 f^/HSfflt 

m&zik&m (25) (2 b) t#ut'M< £ 1> 2^/k 

< «2{^^~4f^^i:-rso^J:v\ iiS-i0~4 0°C, 
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\\&m (2 3) £<ffr£& (11) (DfcfoiZ, tm&.J&5£- 4 <Dfc&m (2) £ 

(11) <DE0&bia&<D&&TtenfrtiZ>z.b&T*ZZ> o 

\\^>m (27) doc) \zm<&jfct&. wm&j&&;- 6 <Dfc&m 
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<b&m (15) *ik^m (2a) \m<&fcte. 

5 cr«$n^iittl^ IBS. #7k^^oflgte^v>}i^(DM7K#). 

-hn^J©^ltl^ -fb^^l (15) l^M^tt^<t 

io - 3 o°c~mmtti&^T i o #~ 2 o B#ras^(-T^T-f-5 0 

(D=. hP-fbco^#-e^ (2 a) ^£^-e#e>n5}-ii^-r, XH^te: 

15 f#5rt^T^5 0 

*3pj§ do) x*m ztizi &em- 4 - - h a 5 Mt-s-m 
(ik&m (i o a) st/ dob) ) w\ 0y*ji, tis^^:- i 2(CTF-r^fe 
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.2004035547A1_L> 



WO 2004/035547 PCT/JP2003/013134 

30 

mit^- 1 2 ] 



10 



15 



R* R B 
CH 2 li'"V-7 CH 2 — \' uNCH 2 r2 

j-X Y R2H (28 > , J-N^ \ H 
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20 (5£<K R B ^X«mjfB^lHCo R 2 «Tf5-|^ (A) x (B) x (C) x 
(D) % (E) % (F) JL\± (G) "e^fc>^tL5^^i-„ *fc, R B &t£- 

(CH 2 ) 2 R 2 te, Bl^f-S^*iR■7•^:#t^:a3(|jS^Sr^^UTSv^t^:j|g^LT 
TIB— J&it (H) ^t^n&^tfa^^&LTV^^J;^,, ) 

ETFH:, — (A) ~ (H) fcoV^«&m-5o 
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A2) C 1 ~ 6 TJ^JV^ ■ 
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A3) C 1~6 7/V3^>-C l~6 7^;l/S ; 

A4) :7^n^C 1 — 6TA=>rAg (7 ^~J^m±\U%, 7x-^Cl~67^^ 
; o <Jr >fi^>b L < }^*g^(D C 1 — 6 7;u^;VS ; /> o ^^fflftfe L 
< li*tfe©C 1 ~6 7^3df»>i^t/7xy [17 = — ASLLKlte, ad 

A5) tf^^i— yAC 1~6 TATA'S ; 
A6) ^rc^/l^C 2 — 6TA<7" — A-£ ; 
A7) C 1 ~ 6 TA3rA;*A*— AS ; 
10 A8) C 1 'v 6 7/P^/H^ift Lt V^t t J;V^^1f V^ATfr^^S ; 
A9) Cl~67/^y^^S; 
A10) —8*5*; (Aa)T't$tl5l: 



15 C:t'R 4 ll C 1 ~ 6 7^3^i/^M^;l/S ; 7x-/l/C 1 ~ 6 7;V^ 

->;*7A7tf~AS l?^=- A^JblUS, 7i-/VCl~6 7^^^rv'S N ^n^^ 
b< {iT^Sm^C 1 — 6 TA^VUS&T^n^ b< f±5fctt*©C 

1-6 7^3^'>X^t>*5^J: 91}mti^>^< £ l W^SmLTV^ 

&<fcv\| XI47x-;WCl~6 7;^S Oa^ASiLLKifi, 7x-;VCl~ 
20 6 T A=r dr->S, ^ a y <b b < C 1 ~ 6 7;l'#/HXU ! ^n^ 

^fim^b b< tt*f^(DC 1 ~6 7/V3^i/Sd>f)/«c5I^J: «9al(mrt£©^^ 

< t t> li^f^UTV^t «fcV\| ^^i~ 0 ) ; 

All) tf7x=D;l/C 1~67;^^^W- AS ; 
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A13) ^y/t^/y^S; 

A14) ^-^rU-y y AC 1 — 6 TA^AS iX*^/— jUm±\ZLt£* 7i^VSR 

tFC l~6TA^AS^e>*5lf J; 9»tfjh,fc£0>4>fc< iffi*s«lfeUTv> 
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D5) C3~8^n7;^I; 

D6) 7x^VCl~6 7;^S (7^-/m_b(^«, ^d^VH^, /npt-V 
b< f»«m©C 1 ~ 6 TMMSUt^n ^^ffifet, L < fi*fft©C 
20 l~67;V3^-»^j:5^J;!5limfcio^< irtlWtLT^T 

D7) 7x^;H (7^=/V«±K:f±, Ap^y^ ^n^g^L<|j:*I 
m^C 1~6 7W1, ^ct^fVgm^ b< (±*ft©C 1-6 T/V^v-X, 
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25 ^^^/i/C 1-6 T/l^ ^^ti^=.JV^ Jj/Vs<^4^m, C 1 - 6 TVl^A- 

D8) -t-^^S ; 
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10 (^:t-R a (i 

(Dal) 7X*^ ; 

(Da2) C 1 ~ 6 TVU^/Vg ; 

(Da3) 7i^Cl~6 7;V^rM (7 ^— /l^_bJ£te N ^n^ri/Jl^ /^"^ 
b < C 1 ~ 6 T/V^/HRV^o ^^atfet L < (4^11© 

15 C l-67;V3*^b*5»i51tfixtS©^< ^^l«^e^LTV> 
tfeiv>) ; 

(Da4) ^-/Vg (7^— A*_tK:w\ /ND^ygf, ^i=y^eife%L<tt* 
BifeOC 1 ~ 6 T/U^/VMt/^P ^ Vf tt) b< (4*tt©C 1-67;^^ 

20 (Da5) C 1 ~ 6 T/ls=* ^->^>^=^J^& ; 

(Da6) 7 x-;>C 1 ~ 6 7.^3 ^-^;U#^S (7 ^— yl'StJbfclWu ^n^y 
p <rVg^ L < (4*t^<D C 1 ~ 6 TV^A-S^t)^ n # >W&i> b 

< C 1 ~ 6 TA^ v'Stf* b 6S£ <fc 9 ltfnfci©^j5: <itll 

#1KfcL-CVvCt> £^) ; 
25 (Da7) 7x= AC 3~6 7/^ A;*-^i/;*7 Atff— Ag (7x=;Vi±ii|i, 

p^yftt) b< tt*B^<£>C l~6 7;^;H^>^< £ % 1 {®e$ILTV^ 

(Da8) 7x=;i/Cl~67Myrytt7 5 (7^— yUgtJt&dte, 



/ \ 
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(Da) 
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(D10-2) -jfe^ (Db) t^^SS: 



(Dbl) tK^jH^- ; 

(Db2) 37 (y^-^gt-Beitt, />n^ '^^«M>L<tt5fe«fc 

10 (DC 1 ~ 6 7;K;«t>V>n^>iife L < C 1 ~ 6 T/W=i 

(Db3) 7^7 (^^atJbfCte, ^n^f>tt^L<ii*it©Cl~ 

15 (Db4) 7x^75/1 (7--^_b^}^ />B^yWt ) L<tt*W©C 

?r^i"o ) ; 

(D10-3) ^r/V*y /I; 

(D10-4) -f>Ky-;H W^KyySKai, fct>l«©^t2^jR 

(dio-5) ^fy^>Ky^;n c^y-r^Ky ^stJbfctt, ^<HiioA 

(D10-6) 1, 2, 3, 4-7h7tKn^y/H(i, 2 , 3, 4-^h^ 



(D10-7) 1, 2, 3, 4-rf7tKnxfy^y = ^g (1, 2 , 3, 4- 




25 V>) 
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£^-To ) 

—tSt*. (E) ~Qi&£ft,Z>7^;*um : 



=x/(X)m 



(E) 



5 Kt, Xii^ p ^y^^filftS i Lt C l ~ 6 7/^;H^f f 5 r i: © 
El) 7jc^^ ; 

E2) ^n^yg^L< «7|cm^r^>C 1 — 6 TVV^S ; 
E3) ^ n yyfUt b < J^ffi^ C 1 ~ 6 T/P^ * f& ; 
10 E4) — (Ea) T'S^nSS : 

- (W) o-NR 1 2 R 1 3 (E a) 

W(iX- C O -X(4C 1 ~ 6 7;U^r U>l^^t 0 o \Z 0 37J3 1 ^-f 0 

(Eal) 7KHf iJi^ ; 

15 (Ea2) C 1 ~ 6 T/l^/^S ; 

(Ea3) Cl~67^/-f/l'l; 

(Ea4) Cl~67/V3^ A'tf: ~ ; 

(Ea5) 7x^;VCl~6 7MM (7^— ^n^>^;^n^ 

20 l~67;^Jf;/SW7x/^^I [7x^VfJ:Wt ftStLt^n^r 
>Jj§HK ^ p ^Vt^fe b < «*am<7} C 1 ~ 6 7^^;HIt/^ n 
U<tt*»C l ~6 7/^ Jrv/I^b^5ilJ; Dlimfcl©^^ < Hi 

TV^T^ctV\ £fc. Cl~67/V^M!'lt Cl~67^drW^S 
25 /6S«&bWC>b £V\ ) ; 

(Ea6) 7^^jV^ (:7;c~A^_Be:H: N ^n^V^^, ^>WMh b < ft* 
gf&<£C 1 ~ 6 7^^IRO ; ^d ^>g^fe U < |i*i^©C l~67>3if 

(Ea7) -<^yV/l/£ (7^nyl/^_h{^^ ^n>r:/Jji»^ ^n^>ffbL<fi 
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*g*&C 1-6 7;^;HI{;^ a U < {«gm<D C 1 — 6 T jv^ * 

(Ea8) fc° y i?A>& ( tf y v^gULfcte, < £ ^ 1 ffitfX^n ^>^f^fj| ^ 
5 (Ea9) 7x-/PCl~67;^S (7x^ /W^_b(C« N ^n-^r^^ N ^n-^ 

(EalO) 7xy^Cl~67/b^S (:7^-^aLhi-«. ^ 
10 n >rVg$^ L < te^g^C 1 — 6 TA-= 3 r7l^K.t>VNU f^W-Wkh L < te*g$| 

(Eall) ^yyV;VCl~6 7M;H (7^— /^_b^tt. ^ 
15 m ^>ftl) L < li^flC 1 — 6 Tslo^/ls^RX?^ u ffl/W&h L- < i±*g#l 

(dc i -6 t <o muzitz.m(D'pf£< t^i mtm&vx 

^^i- 0 ) ; 
E5) 4 5^V*y/l^ ; 
20 E6) hy7y*'J^S; 

E7) ^e/V/ft yyS; 

E8) ^^yl^ y / ^ ; 

E9) s K^^-^/i-* y yS; 

E10) — j&xt (Eaa) t°-<y vvl-g : 



(*t<K W^ofifufE^I^Co R 14A te s 7X*^ S 7jc@£K N C1-67VI- 



25 




(Eaa) 
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UfcJ;i\ R 14 te. 
5 (Eaal) jJc*JjR?- ; 

(Eaa2) C 1 ~ 6 T/^= ^^/l^— /^S ; 

(Eaa3) 7x7^1 (7 ^ — /l^JhtCtt, ^D^yf^ ; /ND^yg^t L< 

C 1 ~ 6 TyV^r^S ; a ^>-fi^t> b < te*e^<D C 1 ~ 6 T 7U=i 
^rv'S; C 1 ~4T7l^^rl^^> J ^^r^S ; C 1~67;^^V*M^I; ~> 
10 T/X ; C2~6 7;^-^i ; - fnl ; ^^^/i^X ; g^gi: tT7x- 
C 1 ~ 6 T/l^vS, jfr/W^-i' /l^&t^C 1 ~ 6 TJ^tiJ -Ol^jfcb&S 
S¥ct 9 il^nfcS^r^-fS ri©^57$;S; C 1 ~ 6 T/l^ y A-fi$|C 1 
~ 6 T^^r^S ; 7k^£ ; C 1 ~ 6 T/V^ A'*'— yMKfeC 1 ~ 6 TA-^V 

S ; 7 ^~J^C 1 ~ 6 TATA'S ; Cl~6 T fls-fi / 4 ;C1~6 TA^rA 

15 «-£;i, 2, 4- f yr^y^s ; -r y^-^yy/^s ; 5^y'y/^ ; 
^ywy y ^ ; 2 h — iyy h y 7/ y /i-i ; t°n y /^s -o-y^-y- 
y* y ; tr-*? c tr-<7 ^vjt±mtt. sm^£ uci~6 tvu=< 

yjjf^ <f yS^Xte^g^oc i ~ 6 7;v^f^M^^ ^yfi^x^* 
20 tt©C i~67;^^yS^b^5l| c l: 9 31teWcS<£>^&< £ l 

«tv\] ; t°-<y vvi-s [tf^y s*vst±fc:f± % *j>&< Hii©75;l« 
LTi^-rti <fcv\> i7 5 y S_Be:teff*ll^t LTCi~6 7^;HSt;7x- 

jum (7~~^m±ia^ ^u^Vjgl^ Aa^yitXtt*lt©Cl~6 7 
(Eaa4) tK^S ; 
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(Eaa5) ; 

(Eaa6) 7 ^-Aj& (7 ^A^±\C^ ttSiLT7xy^S {7 
^r/viSt;^ d ^>iteittiIo C 1 ~6 T;is=i*i/mfrtbts:Z>ffi X <9mi-£ 

x«*t^© c i ~ 6 T^^aex^> p ^>-«mxtt*«m© ci~67/^ 

(Eaa7) C 1 ~ 6 7A-=f $r ; 

(Eaa8) C 3 ~ 8 a TjV^jV— C 1 ~ 6 T/V:=i dp >^ ; 
10 (Eaa9) 7x^ /^TJ/l^-^/i^ (^^^Ht_b(C(i, ^ci-^Vjj§(T\ ^nfy 
*^X«*g^(D C 1 ~ 6 T^=¥^^t>VN cr ^>t^Xtt*f^© Cl~67 

(EaalO) f h7t Kn h°^^/l/^-^->^ ; 

15 (Eaall) 1, 3 - vbT^r 7 7 ; 

(Eaal2) t^VS; 

(Eaal3) ^ U>-^±{^« N ^>^< t % 1 fi©C 1 -67 

(Eaal4) 2, (2, 3-ytKn^/77 

20 ^gt_hfU3: N C 1 ~ 6 TA^l^&t^dr y»>£>&3B¥ J: «9 m&fr±&<D'Pt£ 
< <tt>im^«$|L-C^T^J;V\) ; 

(Eaal5) ^my'y^dr^ Hy/f7y-;Vf±iai, '>&<i:<bl 

(Eaal6) 1, 2, 3, 4-r F7t Knt7f7^i/i (1, 2, 3, 4-T 
25 h^t Kn^^^lx^ii^tt, ^< i t li©^yi^tTV^t«t 
v\> ; 

(Eaal7) 1, 3 -^^y^f-^^-yl^-^rv^ (1, 3— <^y^f-^^- 
(Eaal8) ^7^7 y yi^}-^^ - 
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(Eaal9) t°U ^Vt^v/I ; 

(Eaa20) 3V U (3f 7 y ^Ji^tt N Hi fli<^C 1~67^ 

(Eaa21) y /Uo^i/g ; 

5 (Eaa22) 2H-^ n^^;l/^'>S (2H-^o^yS±Wt ^<itli 
W^y^gmL-C^T'b «fcV^) ; 
(Eaa23) y Jr^-J ]) ; 

(Eaa24) ^ 7 y /V;*-^ ; 

(Eaa25) 2, 3 - 5? fc Rd - 1 H — f ^-y^^ ^ ( 2 , 3-^fcRn-l 
(Eaa26) 7 7 If — /^^r ; 

(Eaa27) 7x^C2~6 7;^^l (7^— /^Jti-f*, ^n<^J^ N /n 
n ^>ItX(**tt©C 1 — 6 T/l^l-X&tJ^n ff i/g^Xte^g^ C 1 

Ell) — fl£5£ (Eab) T'$$ix5S : 

/^~\ » 

20 — (W l)0 -N N-R 15 



(Eabl) tK^J©^ ; 

(Eab2) C1~6 7;^S (T JV* jV^Mz.^ ^/u* y 7 ^^y'^^S, 
25 gmSi: UC l~6T^^S^^r1-5^cb<DfeS7JyW<^-r^S3?.{i^Ty 

(Eab3) C3~8^d TV^A* ; 

(Eab4) 7xn;l/C 1 ~ 6 T/t^/^ (7x^Wi±Cfl ^o^Vil^-, 
7^ ^hoS, C 1 ~6 T^/^Jr^ Cl~6T^;l^A- 
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7x-;uci~6 7^^>S % C 2~6TA-;*7/^;M-^>S, ^ 
& Jf^WMh b < te^Si&O C 1 ~ 6 tj^^M, ^ n sfy-WMh b < «*ef^ 

5 (Eab5) C 2 ~ 6 TAs^r— yu£ ; 

(Eab6) y^.=./U^ (~7 oc^./^_b(c:/NO^Vi^^- N ^7;^ ^n-^Vfl^^ 
b < te^ffg!© C 1 ~ 6 T/V3r/l^&;tJ^N n ^f^MU h b < fifM© C 1 - 6 

10 (Eab7) Cl-6 T ?Vts J ^ • 

(Eab8) 7x^C2~67;^y^;Vi (7^^/^_b{z:^ ^n/fVjpjC^ 
^ cr ^VSmt, L < f±*St© C 1 - 6 T/l-dr^^Lt>VN a b < tt* 

fi^© Cl-6 7;^ & J; 9 M»**i7t£tfV>;fe < t h 1 «^Sm 

b-C^-C<befcV\) ; 

15 (Eab9) ^vyV^I (^>-fe?>-Si±f;ite, ^^C2-^>«mt> b< 

«*«^<DC 1-6 TjV^r sumRtf^u ^yfl^ L < te^ttm© C1-67/V 

(EablO) Cl~2 0 7^dr^M'-;^ (T^^ ^v/£_h{d« s ^n^Jjp; 
^\ mm&t bTC 1 ~ 6 7^=^/H^f f § : i © § 7 $ / HtF C 1-6 
20 TjV^^t v-g^l Cl-6 7^df ?> * 5 ^ «t t> 51teWcX<D/>& < £ & 1 

a^ffimbTV^rt £VV) ; 

(Eabll) 7x-;l/C 1 ~6 7;l/3^^;^-;^ (7^— /l^_Bcte N ^n>r 
^JfH\ ^n^>ffi^b< tt*ti©c 1 — 6T^^ryvS, ^^n^fV«^^L 
< te7fc«^£)C l~6T/l-^=3r^ v -Fn£ ^n^yfife b < te^M&(D 
25 Cl~6 7Wf^ C l~6T/^y^y^^i-^ - iO$)57^S, 
7i^Cl~67;l/n^^l, Cl~6 7;Vn^i/^-;v|X(;i, 2, 

(Eabl2) 7x^;VC 3 ~6 7/^-/^^^W-;H (^-A^_h^« N 
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^ n f^U^h, ^ * ^yi^t) b < tttliC 1 — 6 TyW^yw£S.t>VN a ^Vg 

m t> l < tt^mm© ci~67^^r i/s^ e> ^ -5 J: "9 miLfotz.m<D>}> & < t 

(Eabl3) 7x7 (^^A^lifM. ^o^>H^ s /np^V 

5 fiik<b b< te^fi^C 1 — 6 T^=af-^S^.t>VNn ^Vgm^ b< tt*It©C 1 

(Eabl4) 7^=- ;VC 1 ~6 T/l^^/^/W^^^ yl^S (7x- 7^_h^fi N /nd^' 
^Jj^ ^ c ^rVffm % b < tt*t^C 1-6 TJ^^mmf^ cr ^yf^fc b 

io < teTfcg^cD c i — 6 t/i^ =» ^ & 5 m «t «9 sBwttLfc*©^* <it)ia 

(Eabi5) 7a=/u*/w<^e>ryv^E (37^— /v^JLlzite, 

Slfef> b< }«fi^C 1 — 6 T/l-^r^S^-OVNa^^g^:^ b< tt*iH<DC 1 
— 6 7VV=» * b ft 5 # «fc 9 jgtf*b;fc£©£j> ft < t <b 1 bTV^Ttj 
15 «tV^) ; 

(Eabl6) 5 yvgtfeC 1 — 6 7^=^^;^- yu3E (^>/7 7^S± 

l-te. £ li©^a^>Wt^Lt^Tt) «tV\ ) ; 

(Eabl7) ^y/firA'C 1— 6 (^y/ft7xyS 
_t^« N ^n^^^S.t>VNd<!f^a^^ b< tt^IIOC 1 — 6 7;l/3#^S 

(Eabl8) ^-^^-g^C l-eT/l/n^^/V*'-^! ; 

(Eabl9) tf V vv^SSlC 1 — 6 T/l^ * yUg ( t° y S^SLLUltt, 'p- 
4<itl jgO^n^V'J^^-dSMilbTV^Tfe.tV^ ; 

(Eab20) 7 y y«C 1 ~ 6 7^ = ^f- (777iiiUi, 4>&< 
25 £ t> hnsasttl&b-c^-c^.};^) ; 

(Eab21) f x^itC 1 ~ 6 7^^^^^-M (^^"7 ^ i'SUblCte. 

(Eab22) f77' y/Ma&C 1 — 6 7^3*^^-/1^ (^7^-^tii, 
C 1 ~ 6 7/l/*/H&U ? 7 x-;l/g C^^— /WgJilU** ^n^yf^t)L<tt 
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mmm<D c i - e n^^m^u <tt>i mmm l x v ^ r t> <t v ^ ^ e> * s s£ 

(Eab23) rbyy'y MiC 1-6 T/l^ *r 5/^^= ,1^ h ^ ^—/^m± 

(Eab24) 2, 3-i?tKn-lH — f l/f—^tti/t) /Utf =. sum ; 
(Eab25) T i> ^ >"g^ C 1 — 6 7VV =1 =. /Ug ; 

(Eab26) 7x^C 3 — 6 T/l^^I^=^#/l^ ; 
10 (Eab27) 7 ^ ^/V^^- C 1 — 6 T As ^ *c *S$S /V/j?— ; 

(Eab28) 7x^C 1-6 TA-^^&C 1-6 7^3 ^rv^/P^/l^ ; 
(Eab29) C 2 — 6 T^^=^^-^->*/^7j?=^S ; 
(Eab30) C 2 — 6 T/V=3r— ^M"^ So&^al? =-}V^ ■ 

(Eab31) C3~8-^o TAs*AJ&&C 1 — 6 7;Vn /l^S ; 

15 Xtt 

(Eab32) ^<ls^4 /^WMC 1 — 6 
Sr^t-o ) ; 

E12) — jR3fc (Eb) -«$tL*3£: 



20 




25 



(Eb) 



m*^i- 0 ) 

E13) — JR5£ (Ec) tv^^nSS : 

— C-N N-R 17 , P . 

£ \ / (Ec) 

(Eel) 7x=;VCl~67WS (7x^^ii t (j;^ ^n^>J^^ ^n^ 
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^ttt L < te^SglC i~6 Tjv^)vWkxJ^ u ^yfi^-b b < ii*tt© C 

(Ec2) C 1 ~ 6 dr->^;yp#-y^ ; 

5 Xfe 

(Ec3) yl^C 1 ybg (7 31 — ;^£tJht£H: % ^D^y 

Jl^- N AD^>f^^L< te^S&C 1 ~ 6 T^^r^M^D ^>IIt) t< 

10 ^r^-r o ) ; 

E14) fcf U vvl'S ; 

E15) — $£xt (Ee) "C^^tLSS: 

— O— <^ Vl-R*6 (Ee) 

15 ^ n ^Vf^t L < tt*E^C 1 ~ 6 T/l^l'&ftTJ^n ^Sifefc ^ < te^fi 

■7-, /ND^>Iit)L< fi*f^C 1-6 T^=¥/VS^.t>VNn^^gm^ b< « 
C l ~ 6 7VV=» 5, ft 6 i¥ «t <9 31teWcS<D'>& < £ % l m&W 

20 |feb-CV>Tt> iV>] ; 7x-;l^Cl~6 7;l'='^^;l/^n;H [7x-;l/S± 

1 1> ll^ftLt^Tfc <fcv\] XttC l~6Tyu=»^v'^7yv#— /i^S^^ 
-to ) ; 

25 E16) 7x/JfyS (7^=^_b^tt s /Nn^yj|^ ^n^yg^Ldj: 
Tfett^C 1 ~ 6 7;v^^SSt>Vs p ^'yf fet) t < fittftwc 1 ~ 6 TVi^ ^ 

E17) ^y^/Vl (7x=;HS±|:it AP^yff, ^n^yfit) b< 
*StC 1 ~6 7^^;UlM^a>ryit'b K fi*tt©C 1 -67/1/^^r 
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E18) [3, 2, 1] ^^yPg (8-T1flfv^n [3, 2, 
l] :^^>at-LK:«, 4>#< b*>\m<K>7 =.jv&±\z.\^ ^ 

5 tt< f»tt^(D C 1 ~ 6 ft 5^ «t «9 SHftLfc*©^* < £ 

E19) —jBS£ (Ef) T?*$il5I: 

-CH = N-NR 4 7 R 48 (Ef) 

mc 1 ~ 6 TVV^/l^&U^ n b < te^gm© Cl~6 7;Vn^>I 
^*SSJ: D3W$h,*:a;©4>ft< t h 1 3fc&siMfcLTV>T J:v\] XttfcTJJ ^ 
[t°y^^±(d^ iISi LT/n n ^f>Ht) L < li»C 1-67 

5 -^*< svNfc^ it 5~ 7 mmmmmmn^m lt % <t v \ ttisxat 

< \^MM(D ci~6 7/vn^f ->S^ £> ft s i£ «k «9 »tftbfc*©i> * <t^im 

20 iSflttaUTV^Tt>«tV^ ASitiftLTV^tiV^ ) ; 

E20) 7xr;VCl~67;^^>l ^-A^JhfClte, ^a^r>^ N ^ n 

25 E21) 7$yftC2~67^;H (i7^1±|Cit 

emc l - 6 7;v^SS^p^yfj|t b < frfcfeaifc© Cl~6 7;^^ 
S^bftS^J: 9 Itfii*:i©/>*< t % 1 «as«fcLTVvrfc,fcl/\] d»?>ft3 
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E22) (**i-y°y v^gLh^te, 'pt&< t*>im<o**y 

5 (F) -e*$H5l : 

-NR 19 R 20 (F) 

R 19 S:I^R 20 Hs B-XttHftoT, 
Fl) TkasH^; 
F2) C 1 ~ 6 r^^S ; 
10 F3) 37^— A-C 1 ~ 6 T/MW'S (7^^W3S_h^{* N 7i/^>S [7i=;V 

C 1 ~ 6 T^^HS ; ^ ci ^•^SiSI'b L < C 1 ~ 6 T/l^ 

15 ^^IjT^i (7$/IJ:ICIt Cl~6 7^;vSM7x-;VCl~6 

l ~ 6 t= ^yftt u < tt*1ftfc<0 Cl-6 TVi^ 

1WcS(D/>jS< £ l«^ffl&UTV^-C<b «fcv\, ) ; \f^i?=-A^^k [t^< 
20 7^>»-b^W: N < 1 1 1 fi©7 i^uc 1 - 6 7;v^S (7^— /VSR-h 

^ t)L< te*ffl&<D C 1 ~ 6 T/v ^ ^ b ft £ <9 SBWHxfc*©**? 1 
L<«7feS^C 1 ~ 6 7^=3rMSt/^n ^yf U< tt*it©C 1~6T 
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V\> ; 

F4) 7xy^r->Cl~6 7/^l (7x^i|c(t ^n^i^JgC^ ^n^r 
C 1 ~ 6 * '>&3> b 5 ft «t «9 »f *L*:£©A>>a: < £ 1 S^Kft LTl^ 

F5) 75yCl~67/^;H (7^1±t}t Cl~6 7M;^ Cl~ 

10 < £ t> lffi^«Jj|LTV^t> £</n) ; 

F6) 7x=;v£ ^n^DiC^K [7x^f 

_hlC}±, /n n ^yi^, ^ n ^rVftt) L < ii*tIC 1-6 TVl^V&RTJ^ 
n t> L < tt*t^© Cl-67;^^ bfcSftJ: 9 atfftfcS© 

F7) C 1 — 6 T/V =3 Jjf - ; 

F8) 7x^Cl~6 7;^^^/^- ; vi (7^-/H*±.tctt s ^n^JJS 
/n p >Jr L < «7|cSm© C 1 ~ 6 7;I/dr;HXU ! ^D <?Vg&<b L < 

F9) (Fa) T'^^tL^S: 

/ \ „ 

-CH 2 CH 2 -N^ ^U-R (Fa) 

25 (irt% R 21 « s C l~67;V3Jf^;^i ; -7^=.;vc i~6T^ 

mt> u < c 1 ~ 6 t^^mr^ b ^gm& l < c 1 

«tv>) ;7x^ci~6 7;^;H A^-BUiv n ^jr^-xt*^ 
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ft< fc l«^S^LTl^-Cfc <fc^) Xtt7x-;i/S (7^-^_h(ci{i x /M3 
p // ^ l < c l — 6 tvv =i * h »f*h,fcS© 

F10) — «SC (F b ) -C* £;h,5 1 4 - tf^ y ^/Vg : 




(Fb) 



10 R 22 Wu C 1 — 6 T ;Vzi*r-y%;Vifs=- ■ 7=^=. /UC 1 — 6 T A> 

*ti©C 1 — 6 7^=¥^SS^n L< li*it©C 1—6 TVV^ 

^*>*d*e>*<&#«t «9iifm^xo^^< fc fc masggiu-c^T'bj^) 

15 fi*ff&(D C 1 — 6 T/l^A'SXfi^ P ^flHfefc U < fe^W3&CD C 1 — 6 7VV 
^i- 0 ) ; 

Fll) bf^y vvl'C 1 — 6 Tyl^A-^ (bT^y S^SLblCtt, 4>&<fcfcH@£> 

7x;^>s (y^.^^m±ia^ ^vyisw&xn&w&oc 1 — 6 tas^a* 

20 X/^4>ft< fc HBB&LTl^Tfc <fcV^) ^g^UTV^Tfc <fcV^ 

F12) 3Efc N R 1 9 &tfR 20 fct N Ctlb^i^tSli^t*!^ ftKZV^ru 
IR^-fc L < n&teMPS-*fr r fc ft < SV^C^ LTTf2 (F12-1) - 

25 (F12-1) — J&xt (Fc) : 




(Fcl) C 1 — 6 TyU^ryUS ; 
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(Fc2) 7i=;vCl~6 7M^S (7x=;Ui±|rft 

5 (Fc3) 7x=>H An^ry^ ; ^o^Hlfefe U< tt* 

t*OCl-6 7;^S ; ^pyyfUt L< (i*itOCl~6 7^n^-> 
* ; ffi^Si: Lt C 1 ~ 6 7/^IM7x^;i/C 1~6 7;^;H [7^- 

t>*^ n ^ feL< teyfcMM<D Cl~67^^r f> * 5 If «fc t> Sfcf 

L< finite l~6 7;H;vlM^n^yf{|^L< (j:*ti©c 

15 ^n^yf^t L < tt^ftC 1-6 TyV^^^cr^^Smt b< te** 

/S^tTV^tJ:V\ i7$7l±tlt 7x^Cl~6 7MM 
20 ^HM^n^rVfife L< l**l^©C l-67/^^->B^^§|| i !) 

(Fc4) 7x^;l/Cl~6 7;^^^S (7 = =/VStJLfc:tt % ^n^IgH^ 
25 ^ffifcfc L < tt^g^iD C 1 - 6 7VV=3f A^&.T>Vn a ^ryftt L < ij:*t^ 

^Tt><£W) ; 

(Fc5) \f7^-]);\yC l~67^^i/| ; 

(Fc6) 7 3i=^_htCii?*< t% lji^n^Vj^tfSg^LTVN-C&J;^^ 
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= A-C 3 ~ 6 Tj^>T=- s\s$-*ri/M ; 

(Fc7) (7*-/V^|±U:|i % ^P^JDR^K ~>T/S. ^n^rVf 

5 <fcV\) ; 

(Fc8) 'O/^yvI (^rc^viLLfcittu /Nn^yg^ Anyy|ML<li 

(Fc9) C 1 ~ 6 7/^= J fv'*/V* , -^S ; 
10 (FclO) 7x^;l/C 1 ~6 7;Wn^^;I/#-;H (7 ^— J^m±lM, ? 
^ftt b< fi*S^(DC i~6 7;^^vl«< l{@«t&LWrt> 

(Fell) :7^^vat_hic'>&< £ t> im&^vF^W^&W&VXb^xh 

15 (Fcl2) 7^c— Jl>jj J^g; (7=c— A^JLlHWu ^n^Vj^-T-, /nct^^ 
g&fc b < tt^S^C 1 — 6 T/V^/^&t^n ^^lltfet. b < C 1 

~6 7;V3# f b ft 5 S¥ J: <9 MWri1t3k<D'P ft < £ t> 1 S^Sife UT V NT % 
<fcv>) ; 

(Fcl3) 7i=;Wl (y^=-jum±ia^ ^n^yilfcKtt^I^C 
20 1 ~6 7/>3^f">»^< <h <b lfSS^rbTV^Tt J:V>) ; 

(Fcl4) 7 3c=y^yU*#^K (7x^^f±t(j:, L < te^e 

(Fcl5) t° y vvV C 1 ~ 6 7 A* ^ * ; 

25 (Fcl6) — JHSC; (Fca) T3c£;ft,5K : 

- (C = 0) o-NR 24 R 25 (Fca) 
Kf, o tefulBt-llr) C„ R 24 &t>'R 25 te, 
(Fcal) ; 
(Fca2) C 1 ~ 6 TJ^JV^ ; 
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(Fca3) 7xx;l/Cl~6 7M^S (7=c — J^m±iZtt s ^vtflsBj&s ^ 
* ^Sifefc b < C 1 ~ 6 TVl^V&RU^ a ^-H&fc L < te^g 

5 (Fca4) 7x=^S (7ai^H»Jifcf4 % ^n^jDS-^ v-T/S, /no^ 
filfet b < te^S^O C 1 ~ 6 TA'^A'&RTf^ o ^VflHfefc L < f**g^© C 

(Fca5) C 1 ~ 6 TAsjd J 4 >V& ; 
10 (Fca6) 7^=- ;\sM±.\^'>t£< 1 tfSc^u^Vli^^g^LTV^ t> 
7i-;PC2~6 7/^y^;l/S ; 

(Fca7) -<7yV;vi (^-A^Bd^ ab^vji^, ^o^yiitL 
< Cl-6 7;U^SXr;/N n <^>-gmt> b < Cl~67 

15 V\) ; 

(Fca8) C 1 ~ 6 T/V=idr^7U^-/^ ; 

(Fca9) 7x=;VC 1 ~ 6 7^3*'>*;1/j1?=;H (7xx;^it(i, 

^ a <?>WMh b < te*fi#|<Z) C 1 ~ 6 TjU*/vm%.XF^ n ^Vfim 
t> b < ta^g^cD Cl~6 T/u =i =fr ^>3£d=» <b %m X 5 »WftL*:2£©4> < t % 
20 lS^S^bTV^T^ctV^ ; 

(FcalO) :7 m— /l/#/W<-=e^/wa| (7^^/V^_b}^« N ^n^^SJj|tb<« 

(Fcall) ^y^^-^^y^-y^ ( t°-< y i?^S|t±»Ct± x f^SiLT 
25 7x=;H [7x^i±ii|j;, ^ n >fVtt t L < tt*fiC 1 ~ 6 7;^yl/ 
t <fe l«LT^Tt) «tv^] /^&< ^ t> HBflKfebTlvC&J; 

V\> ) 

(Fcal2) R 24 RUR 25 i^ ZtlhifimRt LX 5 ~ 6 mM 
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~ 6 T^=^^S^.T>Vn a -ir^am <bL< te5fcff&© C 1 ~ 6 * b ft 

C 1 ~ 6 TVl^/l^St^ u ^>ftt) b < ^fi^cD C 1 ~ 6 X/U=* ^ 

b < tt*gg|C 1 — 6 T/l^vS&t^ d ^>ftt b < «7fe«mo C 1 ~ 

^) ; 7x^;l/C2~6 7;^->S (7^=/l^_b^ii, ^oy^JR^ 
15 ^gjfefc L < (i^fi^C 1 — 6 ci y b < 

C l ~6 7;V3*^5,45SJ: 9 M«;tX7cX<D4>& < 1 1> ll^ftbtv^ 

b < f4*tt^C 1—6 TA'^l'SERlf'Ma f^W&h b < Cl~67 
^=z3f->a&&*e>fcSI$J: 9ii^7hS<E>4>&< l b T v^T<b J; i\) 

20 d*b**»J:0aiHax*:aE©^>5c< irt>l**sgifebTv^t><tv^ 
^^-To ] ; 

F12-2) — fl£xt (F d) tf^$tL5 4 -gm- 1 -t^^v 5 -^ : 



25 



/ \ !6 

-N^ ^N-R 26 (Fd) 



(FdD ?mw^ ; 

(Fd2) C 1 — 6 T/i^A^ ; 
(Fd3) C3~8^p TVl^/H 



.2004035547A1_I_> 



WO 2004/035547 PCT/JP2003/013134 

52 

(Fd4) C3~8^d 1 — 6 TA^l^g ; 

(Fd5) C 1 ~ 6 X/t^^>#/V/}?^vc 1 ~ 6 T/V^r/l/S ; 
(Fd6) yzz. =. /l^C 2 — 6 TAsfr=- ; 

(Fd7) 7s^Cl-6 7WS (7^-/^Jbid^ /NP^Vlf 
5 X ; y^-flK&fc L < tt^g^r© C 1 ~ 6 T/V^;V^ ; C3~8^D 7/1^ 
A-g ; ^n^Vg^fc b< te^fft&cDC 1~6 7/V3^^I ; g^S£ bTC 1 
~ 6 7;^;vS^f f5 r i: OfcS 7 5 ;S; C l~6 7;^^-/j;;^;i/ 
£ ; 7i/ 3r->2£ ; -7^— ;VC 1 ~ 6 Tfls*r;V& \ 7 ^—JVC 2 — 6 T/Vfr— 

10 1 — 3{©gmbTV^&£^) ; 

(Fd8) t7*=y^C 1 ~ 6 TVl^/l^ (7i=^gt-btcW:, ^u^Vjjj^ 
n ^fftfefc b < fcfc^g^tf) C 1 — 6 7^=*r^ s ^ a ^Vit^ L < «5fcgm 
(DC 1 — 6 Tsls=i3ci/mRT$W®:&k UC l~6 7^/H^tt5ri(Dfe 

15 V\) ; 

(Fd9) 1-7^jUC 1 — 6 7/V3rA'£ ; 

(FdlO) 7x^S (7^=/HR_bfCl«. />cz/r>-^ ; ^7/1 ; g%££ b 
TC l~6 7;^Mft§r t©fe§75/S ; ^oyyftU<li*I 
C 1 ~ 6 7;V^S ; ^ n ^>tH^ b < ItttlO Cl~6 7^^y 
20 m ; Cl~6T/l^^#/M?-,i^ ; #/i^>v^l^ ; 7^/*^ [7:* = 
/MRJi^tt, ^n^JR^ ^o^VfltKitttiC 1-6 TVMvvXS. 
T>Vn n ^^gm b < (i^g^CD C l~6 7/V3^ b ft 5 & «t 9 Sff *Lfc 
£<£>^ft< £fc l«3& s «&b-cv<*-C'l>«fcv\l ; 75yCl~67;v^i [75 

25 tt*I^C 1-6 7;^;PSX^ p ^«glt> b < fi*ft© C 1~67;V3 

C l~6 7;i/^S^t,/ t j;5ii 9 Sfcmfcg£4>£< £ 1 tttfSg&bt^T 
fc«fcv\l X^x^vci-e?;^^^ [7ain/Ha|Jbtz:i4, ^n-7y^ 
/M3 ^HJfefc b < te*g$|C 1-6 7;v^/vSJIV/n u ^g^t b < fi*g 
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(Fdll) lf7x^y;vi (7x= ^D^yiH^K te7|cg^<DC 

5 1~6 7;^»^< £ & lfl§gmLTV>-C<b£V\) ; 

(Fdl2) 75;S, C 1 ~ 6 7^^ ^r^^^^S^fg tfc7 5 / 7^ 

(Fdi3) ^^y-r^c i ~6 T^j^m (-? ^.—^m-tiM, ^^itii© 

(Fdl4) 7i-y^7J7W^^--f^C 1 ~6TA^/i^ (7 A-^Jijm. s^nff 
15 ^ffl&^lXtt^g^C 1 ~6TA'3vi'&6^&< ^ l LT1/ ^ t> J: 

(Fdl5) ^7yy^Cl~6 7;^I (f7/- A^SLLiU^ ^n-T^figlt 

20 (Fdl6) *^t/!J;i'Cl~67;^;H (^-^ri^^— y^_h^{i, 
S©^>^< la^e^L-rv^Ttiv^) ; 

(Fdl7) -fyK'J;VCl~6 TA-^Vl^g ; 

(Fdl8) 7 U yUC 1 ~ 6 7W=iM^ (7^>^±(C« N ^ cz f^W3& t b < fci* 
25 it©7x-;l/l^>^< £ ^ HHB^LT^T^ «fcV N ) ; 

(Fdl9) ^ 5 V JVC 1 ~ 6 7;U*;H (-< 5 /^±(C« N 7xn;vS 

(Fd20) .^y y A-C 1 ~ 6 TVl^uS ; 

(Fd21) f h7 , /yM (Th7 N /-/HS±tH:, ^-/US^ffimLT^T <fe 
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(Fd22) 7 31 -^S^Sm LTV^T&J^fc'y^ vvl^X ; 
(Fd23) fc° y i/jvm ; 

(Fd24) ^yyV^t/y ; 

5 (Fd25) ^y/f7^y;H; 

(Fd26) -O-y^^i^y' y ;uc l ~ 6 7;i^^;H (^i'^^y*— ^athlete, 

liHo^ya^tHftlyrvvrfc.kV'O ; 
(FD27) y 31 -j\&±\£^ n ^ L.Tv^-c<b£^y3iy3-;yc2~6 

10 (Fd28) y3l^/^^±^^^cI^y^^g^uTV^T^>J:v^y3l^/^^c2~ 
6 TVi^ y -Y ; 

(Fd29) 7x^C2~67;^7^;H (y 3,^/V»_biC{i N ^n^>Jijw\ 

WM(DC i~6T/i-=r^iy^b^5^J; vmntifz.m(D'J?tf:< t fcil^f^ 

(Fd30) -<yyV/H (y^-^±^«^n^y^ N ? z/WMh b< 
*tt©Cl~67;^l, ^yftt, L < fttt^© C 1 - 6 7^3 ^f- 
>-S^t;ttSi LTC 1 ~ 6 7^^r;H^f f§ C i ©^ o7 § / 1^6*5 

20 (Fd31) tfym^y/l^vfc^S ; 
(Fd32) t°y vvKftA^— jvm ; 

(Fd33) y 31 =./um±^ n ^ VH^F^iKft LW|)J:V>7x^C2~6 7 

(Fd34) y^^/Hgi^n^y^^Sg^bTV^t ^V^^cn^/UC 1-67 
25 Jls^rJls^jVyfr-jV^k ; 

(Fd35) (-<y-^y^Ji{3:« N Aa^CTt>'Cl~6 

(Fd36) -j&5£ (F d a) T**^^5£ : 
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-COOR 27 (Fda) 

(Fdal) xscr >7*>g&<b L < {*^S^<^ C 1 ~ 8 T/l^A-g ; 

(Fda2) C3~C8->^p T/i^A-S ; 

5 (Fda3) C 3 ~ C 8 */9 o T A'^r/l'- C 1 ~ 6 T A-=*r/l^ ; 

(Fda4) C 1 ~ 6 TA^ *r is— C 1 ~ 6 TW^r/US ; 

(Fda5) C 1 ~ 6 T^^/U3ESr*i"S ri©ifcS75/-Cl~6 T/V^ 
S ; 

(Fda6) — jR* (Fdb) T^$tl5S 




(Fdb) 



(^r?R 28 , R 2 9 &Z>*R 3 «-«r7k*JR-?- ; C 1~6 T^^/H ; 7 = 

15 ~6 TyV^A-^&t^u^vB^^ b< li*ft©C 1~6 7/V3^^^ 

(Fda7) 7i=^Cl-6 7M;H (T^-zH^Jt^te, ^n^vflU^ ^ 

(DC l~6T^=»df-^S. ^D^>it^L<tt*ft©C 1~6 7;^;W 
20 S % 7^— AC 1 ~6 TA^^^S. t Kn^fVl, C1~6 7M/W^7^ 
C 1 ~ 6 TA-^A^/V*— Ag N C 1 ~ 6 TA=¥A;*A^— A^^ri/^ 

•>7;i, ci~6 7;^y^/H, ^y^;H, 7;^;Wc:ci'-6 7 
& tja^^as. ci~67;^y^^75ys, ci~67^^/i/ 

25 ^-/ul, C 1 - 6 7;v^;u7 5 / *;i/*^vS, 0 1- 6 7^3^^^^ 
(Fda8) \?7 JVC 1 ~ 6 T A*A£ ; 
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(Fda9) ^XtKy/H (^H^m±i^ ^u^f^W^ h})7fr*u 
(FdalO) 7xy^>Cl~6 7;^;H (7*=.A*|Lbfc:f± % ^n^i/Jif^ 

«m© ci-67^^ t, & § m «t t> arf ^s©^* < ^ 1 1 

(Fdall) 7x^C2-6 7;V^;H (^^HSLhfcite, ^n^^Hfe^ 

10 (Fdal2) tf y v?/VC 1 ~ 6 TVV^fA* ; 

(Fdal3) (Fdc) -Ct^tlSi 



(Fdc) 



15 



25 




3 1 

«m©C l~6T/l-=i^^^^^5^J;«9il{mfcS(D^^< £ tlS^l^ 
(FdaH) tXyi/yci-67M/H (f^y v^SLU^ 7^=/um_h 

(Fdal5) 7>;Cl-6 T^A* (T $ J £_LfU;fc N C 1 ~ 6 T JV* j\,&Bl 

xiz7 ^^m±\-mmmt ttAa^>tttL< ii*ti©c i-ota^^ 
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(Fdal6) 1, 2 , 3, 6 — =r Y 7 k Ko fc° U >>AC 1 ~ 6 TA3yu^ ( 1 , 2 , 

5 A*_bfc:W\ AD^Vf i% L< ii*f I©C 1 ~6 7^3^^/>/«f < 

(Fdal7) t7f^C 1 ~ 6 7;V^;H ; 

(Fdal8) 7;vi"i/-;i'C 1 ~ 6 TVl-^AS ; 

(Fdal9) fc° U 1 ~ 6 7/U^;H ; 

10 (Fda20) 7!)^C1~6 7M;H (7 7 ySt-bKlW:* ^Vfit L < fi£ 

(Fda21) fx^;i/C 1 ~ 6 7;V^/VS ; 

(Fda22) tWy/VCl~6 7WS (*=¥^> r — /HRJblziMr N ^n^y 
1^- If d t^t) l < |j:*M©7 x -^S^i^ L t v >t t> J: v ^) ; 
15 (Fda23) t^rt^y' IJ AC 1 — 6 TA=*rA£ C^if^Ty*— A'SLLfclW:, 
^D7-VtHt)L< (i*Sm07^^A£^^u-cv^-C^ J:^) ; 

(Fda24) ^7 7* y AC 1 ~ 6 7/U^r/H ( y—A-glLLfc « % ^ a ^>tt 

(Fda25) ^V7*fi- A-C 1 ~ 6 TA^AS (^y)/ft7 ^y^-B^te. ^ 
20 n ^VraiZ/NO^Vftt) t< tt*It©C l~6TA=i3->£a>e>ft5i¥ 

(Fda26) ^J-7 ^ymJ^-^n^Vjjfyf-^tt^lyO^ & J;V^x^l/C 1 ~ 
6 TA^A^ ; 

(Fda27) -O-y y* y AC 1 ~ 6 TA^AS ; 
25 (Fda28) 7 7 ^llr^n ^yg^ t LtV^T >b il/^y 7*7 y A 

C 1 ~ 6 T A^r AS ; 

(Fda29) y y k y -ac i~6 ta^as (y y k y >m±iuz. c 1 ~ e r 
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(Fda30) s<l/*-S**c^S V /UC 1—6 T/l"*Jl>& (^V^^if— A-gjLhfcfc:, 

(Fda31) ? a ^ — 7t^C 1 — 6 T/V^VV-X ; 
5 (Fda32) l, 2, 3, 4-f f7t Ko^/li/VC 1~67;V^H (^/!) 

(Fda33) f7/!J;VCl~6 7M;H (f7/- 7l^jtJb{Cii N ^P^fVff^ 
^n^ffifefc b< {i^fimo^^— /i^3£5.t/C l~6 7/V^Ui^^j;5iJ; 

(Fda34) Tb7yy^Cl~6 T/1^7l^ b 7 AfltJbfcltt, ^ n ^ 

sife % b < f**«m<D 7 ^ — ^g&t^c i~6 T/v^r/^d^ e> & a si <£ 5 »«tL 

15 ^^-To ) ; 

(Fd37) — (Fe) -Cfee>^$tb-5X : 

-Z-NR 32 R 33 (Fe) 
(5£"K Zfi-C = OX{i-C = S^^i- 0 R 32 SlI^R 33 «, IrI— Xtt** 

20 (Fel) TkSfJfiF? ; 

(Fe2) C 1 — 6 T/l^A-^ ; 
(Fe3) C 3 — 8 a T A^VS ; 

(Fe4) 7x-;VCl~6 7/l'=3r;l/S (7 ^— A^_Bd«U '^'B'tfl'M^ 
^t^feL< fi^fi^© C 1—6 7;V^r^SS0^n 1 ^ L< {i^g^ 

25 © C 1 - 6 7^=> =¥^SA» b * 5Sf i 9 I«ilfcS©/>^ < tilS^fiLt 

(Fe5) 7i=/VC2~6 7;^-M (:7^=/l/gLJbKLfci N 

p ^g&fc b < tt^tio c i - e T^^mRtf^ o >g&t> b < 

'Cl-6 7/V3df b * § i£ «fc «9 < t h 1 W b 
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15 



20 



(Fe6) y^-jvm (?^-sv&±\a^ ^D^fy^ N ^n^egifc L< 

(Fe7) R 32 RXfR 33 ^ ^nb^itt5l«^t*i^i©^ 

llfj^^LTSvHc^^LTt^y v^^Xte 1 , 2, 3, 6-fh7tKn 

t°y ^^s^ML-cbiv^ ^t°-<y s^a*;Rt*i, 2, 3, 

*LfcS<D^&< £ l«^*mL-C^-C<b *V\, ) ; 
(Fd38) (F f ) X*m&tlZ>m : 



(Ff 1) C 3 ~ 8 n TjU^r/um ; 
(Ff2) C3~8->^n T )V>r=-;V^ ; 
(Ff3) — jRS: (Ffa) tt$tl5l : 



(rr-C, R 36 , R 3 7 &t>*R 38 te:, ^-^Tklfe^ ; C l~6 7;^i ; 7 
< teTfcemcDC 1~6 7/Wt|, - hnSS.tJ?e^St LTC 1~67> 





(Ffa) 
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t> L < \ttW^(D C 1 - 6 7;V3^->S^ b ft 3I¥ J: Y) mt£ti1t&<D'J>fr < 
Stlt LTA07 , yj|^ft5r ( [:0$ > S7x^S^LTi/^|)J; 

(Ff4) 7x-^l (-?*-~/l>m±ia%, ^D^^j^PT-Vfit^Kfi 
^fiife^>C 1—6 OT/l'^^I ; C 3 ~ 8 is? n TA^/l-Sg ; t KP^i/M ; 
^n^^ittL<tt*f^©C l~8©7;l/3drv/i ; C3~8^P7;^n 
10 ; Cl~47;v^ky^i/S ; >>77l ;^fnS ; 7x^C2- 

6 7/V^-;H ; C2~67/V*/^;i/t^'7l ; UC 1-6 7;^ 

y-f^Sl:ft5*i©fe57$ys ; c i — eT^^^/^^/ix/'^ ys ; 

■7^=. JUC 1 — 6 7/1-3 ^rv^ ; 7x/^l ; C 1 — 6 T JV^jV^l^fi < £; 

% imm&L.fcT^ ;i ; 7^,1^^/^ < ^ % i j@«^urtT5 ;i ; 7$ 

15 J C 1 -6 7;^dr^S [7 5 / £_BUi, C 1~6 7/^;>S^< H 1 
ifltt^T^iV^ ; 0 1-6 7^3^^;^-;^; Cl~67;^^f 
^^/f^;l/C 1—6 T/ls=i3r^m ; C 1 — 6 ; t°o ]J ; ^ 

>y 7 y A-S ; fc°-^ i?=;>i [tT-<7 ^aLLKUi, f^li UC1~67 
20 7^^AC 1 — 6 7A-=5rA-£&7j?C 1 — 6 T thl 

ULTv^'biv^ ; y;H [^y yys±mci~67^3+'>STO 
-^y ^V5g_b(^:^A#^^-yA^gmLl:^/^T^>ctv^fc 0 -<y 

(Ff5) t7f;vS (-7-77^ u^at±mH: N ^n^yj^f, ^D^>iML< 
fiMcSlfeOC 1-6 T^=#v^SS.t^SmS^ UC 1 - 6 7;^;vS^tt5 
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(Ff6) tf:7^y;ug (\f7^~V ^m±.\at, ^n^>^ N /Np^Vggl 
L< te;fcg^£> C 1 ~ 9 T^^^S^-tNVN n ^g^k b < «:*g^tf> C 1 ~ 
6T;\s=i*i/mfrbt}:Z>&£. 9aitf;ftfcK<£>'>&< <b t> 1 fit^g^bTV^Tt) J; 
5 V\) ; 

(Ff7) 7/1^1^/1^ ; fcTU=. /V£ ; 

(Ff8) ^/7!J/H (-<^y^^>^iitCtt N ^a^Vjgi-^ ^P^Vli 
tt< tt^fiHfe© C 1 ~ 6 TW^FvuRU^ n y Vg^ t> b < C 1 ~ 6 

10 V>) ; 

(Ff9) -<yyfx-/H (^y/ft7x>i±iaj:, ^o^Vfi 1 , 
^«^& b < fi^gm^ C 1 ~ 6 T^^Rl?^ ci ^Vft'b L < «7fcg&<D C 
l~6T/V=idr^S^e>^^S¥«t^iS«nfcS^Jfc< ^t>l»^1KfeUTV>T 
<b£V\) ; 

15 (FflO) fc'yvv!^ (try i?^atJh»^tt, ^d^VI^ ^n^^g^t>L< 

^ ci ^>tlt) b < li*ii©C 1 — 6 TA^paERt*^ p ^ryttt b < te* 

brvvcfc J:v\I % ~7 V /v^&W^— ^mfr *)mt£tLiiL&<D'J>t£< 
20 ifeiS^ttLt^Ttj;^) ; 

(Ffll) (7^>ai-bfcf±. C1~6©7;^;H, -hn!M7 

25 i 91 WcS^ i ~ 3filiLTV^ t <tV^) ; 

(Ffi2) ^lyy^Ty'—j^m (-<v/f7y-^S±}:ft g$l££ br^oc 

liiagmbTV^T^iV^) ; 
(Ffi3) j-^=.jv& (^y^>m±ia^ w -Fol, ci~ 
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6 TJls*jum, t 7/^ii(C^n^yti^ l< IttttCC 1-6 
5 (Ffl4) J^YV^m WyF-^liai WftitLtCl-67M/P 
(Ffl5) tfny^X (t°n-;^±t}j;, ^i^Kftfe b < C 1 

(Ffi6) ^y/i^ ; 

(Ffi7) ^ ^yy^s (-<^yv =• ^V-zvathKitt, />^< ^ fc i 

15 (Ffl8) ^-dpf-yy^ (^f-y^^_L^fi, ^v'f^m^F&^'tZ^b 
(Ffl9) f7/y;H (^Ty-^Jb^« N ^<ifeli©7x^H^ 

20 (Ff20) ^7 VA^m ; 

(Ff21) 3, 4-i?tKn^7f!);H(3, Fnj/^f y 

/H*_bfc:r±. Cl~6 7/P3#i/S, Cl~67;^SM7x^ci-6 

25 l~6X^3vi^£tf:7^/VC l~6T/U=^ri/J&^fe)Qi5#J:tjatftl*:JS 

(Ff22) [2, 1-b] ^7/^1/1; 

(Ff23) ^fv^V [2, 1 - a ] t° y vvPS ; 

(Ff24) *w~)V& (?w>-m±\a^ ^<i^li©Cl~6 7;^ 
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(Ff25) 2, Kn-O'y^D^S 
?r^i"o ) ; 
5 3Ui 

(Fd39) (F f b) T't^nSl : 

^C N " R45 (Ffb) 

_hiC{3\ ^D^rVlf, ^^fi^t) b < «*M^C 1 — 6 T^/^mRXf^ 
£ % lS^f^tT^T% <£v\| ;75ytfCl~6 7;^;H [T 5 
< te*®&C 1-6 T^3vi^£.tJ«/Mn ^yfit) b < te*e$|<D C 1 ~ 6 7VU 
15 "O^C 1~6T^^S^§S¥J; V mittl±m(D'P?£ < t h lH^W^LT^T^ 

ii*ftc 1 — 6 Tj^j^mf^vtfi/m.Wkh b < ii*ft©C 1—6 TVl^ 

i-;vCl~6 7;^;H [7^— y^Ji^^, ^oy>-Jl^ ^n^yfti 
20 L < (i*ltC 1 — 6 7^^;HIt>VN n ^VffiH^ L < C 1 - 6 T 

V\] ; 1 — 6 7^3^^;v#^ [7x-;l^±t|j:, 

Ji§r^ /NP^>ftt)U<tt*ttC 1 ~6T^^7^ / S.^M3/r>'-Emt>b< 

ittfit^C l~6T/^^=¥v'Sd^^5S¥J:9iSfmfcS(7)^^< ti>im& 

^n-ir^il^-, ^a<7 i >'e^^b< ii^ttC l~6 7/^I^t>VM3^yf 
#l<b U < «*Mm<^ C 1 — 6 T^=> J: «9 Stt'tlfcS©^^ < t 

h la^B^^L-cv^Tt c tv^] &^-r„ ) 
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Sr^-t". ) 

F12-3) ^vvafc y;S ; 
F12-4) 5 y ; 

F12-5) 1, [4, 5] 7^>yVS (1, 4 - v^fT 

5 if^t°o [4, 5 ] ^vatJimtt % it HBo^yaEsjsflHfeLTv^ 

F12-6) ^t?-^ v^A-g (jfrct t v<^ 5?>at±fctt N C 1 ~ 6 T;V-l 
10 Tti^) ; 

F12-7) lf-i7S?=;H (t^^VgLHdte, t^yS, C1~67/^;H, 

15 F12-8) bf-< y ( tr-< y s?>at±fc» % < ^ t> 1 ict^vs^fi 

F12-9) i^o!l^i (fnyi/yfltit ttSi LT^n^>ftt) L 
20 Xtt 

F12-10) ^y^yKy^g 

Fi3) sk. R 19 ^t>-R 20 fi s z.Khim3fr*&mw*k&K.^xim&* 

L< - £ fc< Sl^jg-g-LT, TfB(F13-l) -(F13-11) {C^f 9R 

25 KXS7 5 K£ff^LTV^t «fcV\, 

(F13-1) ^ ^ W 5 KS ; 

(F13-2) ^-^j/y^^s (^-^i/y ^m±\at, 'M<tfciflo* 

(F13-3) ^>y*-i, (-t^y-l, 
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(F13-4) -r $ yyy i/=-j\-m u ^yyv^^m±ia^ **ym, y^-A- 

C 1~6 7>^H [37 = — A^HJbKlMu ^n^yJi^^C 1 ~ 6 7;W = ^V 

(F13-5) ^oyv 5 yyy ^—^ie (-<y^ -y>-^_Lic:te\ ^y 

^ N AP^yjgf, t < l4*ii©C 1 ~ 6 7;v^r^l, W&M 

t LTC 1 ~ 6 T^^SSrttS ^ t ©fc57 5 ^ I, C 1~6 7;^^ 
10 yi^^S&t^t?^ y i?A,m [ y v^atiitU^ C 1 ~ 6 T/is*^m, 7 ^ 
-M±i^D^>If^ 1 — S-fSg^LTV^Tti iV^ni— Cl~67 

«t «9 »«rtt*:3£©^* < £ i u-ci vr t> «t v >] /6 i b^-5i¥<t d awrtt 

15 (F13-6) 

(F13-7) J^V])~;l>m W^Kyylliuil Cl~67M;H, ✓Ma-F 

(F13-8) 2, 3 - v>t: Kn^y/fT/U A-K (2, 3-i?tKd^/f7 
20 /VSR±^tt % i: t> l<@©^-^yS*sSlfeLTV>T'fc i^) ; 

(F13-9) 1H-2, 4-^<>y^-=¥ifv ; -^S (1 H- 2, 4— <^y^-#ih 

v^aLUcte. £fc ite©^y£asK$kLTvvr<b«j:v^ ; 

(F13-10) — JR« (Fga) fHS^5S : 



25 




(Fga) 



^H^Sr^T^Sr. iofc57xy =^7C 1~6 7/^M ; 7^— yuaUbKHIfe 
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5 S; tf y ^HXfi t'7 ^^^I^^t, ) 

(F13-11) 1, 3-W5e?=A« (1, S-fJ^y^Slicit 

10 — j&it (G) 

N N 

(G) 





15 -/is^&TFlr, ) 

— $&xt (H) -C^^tbS^tfnaiS : 

(H) 

\ / 

20 (xtt\ R 41 «. 

hi) 7mm* ; 

H2) Cl-6 7Vl^/l^ ; 

H3) -7 * ^/HSt _L iLT7x^SW5rt©fe57x^Cl~ 
6 TVl^^jg ; 

25 H4) (7^=/l«_btcW: % ^n^Vjj^ ^n^Wfcfc L< HSfeS 

HC 1 - 6 T^^VSX^n^i^JIt t< tt*Ift©C 1 ~6 7^=^i/S, 
T5/S [7^/l±(i(t Cl~6 7;i/«X(;7x^S 
fete, 'M3^jB^F\ An^r>fML< fi*ilC l~6 7;^;HM^o 
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<9mi-£titc.m<D'ptj:< 1 1 lS^g}&LT^T^<fcv\) ^g^LTV^fe 
10 H5) fc°^ v>— ;VC 1 — 6 TVl^^S (t°-^^ i^^at_b^tt, Cl~6 7;^^ 
te, /Nn^y^, ^p^vffiftt U< tt*fH©C 1 ~ 6 7yv^;H, ^n<^ 

15 % masg^ix-cv^Tfe ; 

H6) i?—jVjj/Vi$~7VC 1—6 TATA'S ( fc°^ ■^VgLhfcWu Cl~ 

6 7/V=i>**/j3jV&—A'm. 7x^vf±|ifitSi Lt^n^yftfcKli 
5jcg^CDC l~6TA'^/l^£*bTV^t> .tV^m^A'C 1~67^^ 
;v^=;>l&t;7 x^i/C 1 ~ 6 7;v^M [7^=A^±Mte, ^n^Jr^g^ 
20 <bL< li*tH©C l~6TyV= 3 r^£^.t/7^-^S75^^§|$J:i9il^WcS 

t> lffi^g^LTV^Tt«tV^ ; 

H7) 7x^l/*;W^;WC l~67;l-^S (7 m^A^Jh^te, 
25 VV) ; 

H8) 'Oy^tyy^C 1~6 7M/H ^f- if y — vbSJtJh left, 4> 

H9) ^yy^yy/H ; 

hio) Th77*y a-x (t h 7 y—^m±iai, < 1 1> 1 i@o7x^n^ 



BNSDOCID: <WO 2004035547A 1 _(_> 



WO 2004/035547 PCT/JP2003/013134 

68 

Hll) C 1 ~ 6 TA'^DVT.jVfc—jV^ ; 

H12) 7 ^—;VX;V*=l,\,^ {7 ^—/um±XL\i^ >M£ < t 1 i©C 1 ~ 6 T 
5 H13) 7i=^tAM^/l^ (^—/M^JifCte, '>*<Hli©^o 
H14) C 1 ~ 8 T^=i ^r:V7J/l^=yl^ ; 

H15) :7^=,vc 1 ^6T;ls=i3ci/jJjUy£=.;Ug: (7 ^~/vm±tei^ ^nfls 
Jjj^S Cl~6 7;^dr^^-;^ f iSt LtC 1 ~6 7;^^i/^ 
10 /K-zi^^L-CV^t) J^T^ /S. ^D^IML<tt*fiOCl~6 

H16) ^yXtKU;^^^;^=;H C7~=A«LLfc:ra\ '>ft<£<blfla 
H17) ~7^=-j\sWMh L< tt^fi©7x=;I,C 1 ~ 6 TAr^*?*s*fl,i$L=.A, 

£; 

H18) t7 C 1 — 6 7/>3^^/VtoS ; 
H19) bf y 2^1/ SUtf~/U^ ; 

20 H20) C 1 ~ 6 T As = ^ v-gJH C 1 ~ 6 T/P =i ^ /V/fc/Pg ; 

H21) ^-;i,c 1 ~ 6 7;l/3dr^;^^S (h^y^ySlfcli, C 

l~67^#^;l/#= «I>'7i- JVC l — QTsV^^^tuvM—jvm 

25 H22) (7 :*=./Wg_L C1~67/^IMC 

H23) Cl~67;V*;-f/l/l; 

H24) -<yyVM (:7^-A^t_hle:{;i N ^vf^WMh b< ij:*ti©C 1~ 



<WO 2004035547A1_L> 



WO 2004/035547 PCT/JP2003/013134 

69 

H25) 1 ~6 7;^y ^yl^S (^^ny^JL^tt, ^n^B^b 

< tt*tt©C 1 ~ 6 7Vl^^£75^& < <t & l{@B$lbT^T<b cfcV\) ; 
H26) 7xydri/Cl~6 7/^y-1'M (7 ^-/^_L(C}i. ^n^y^^ 
5 1 ~3<@M&L-CV^k ; 

H27) t^7^C2~6 7^;^;H ( fcV<7 v^V^Jbt::^ C1-6T 

^n//^I^ N ^vSf^W&'h b< «*«^CDC 1 ~6 7^1^/1^/3:1^ n^rV 
t> b < ii*ti© C 1 ~ 6 T/P ^ * v-K^ ^ & § l£ £ «9 MtLfcS £4> ft < 
10 t & ltt^g^UXV^-Ct . 7x-;^C l~67^3^i/j7;^'-;VS 

[ 7 ^,Hgt_L An^yl^ ^o^IML<«*»Cl~6 7 

^^^Mt/^ a L < tt*tt© C i~67;^Jr-»^j:^j: 
9 51f3tLf::S£^&< t h im&WWi:isX\<^xh «fcv\] % -? ^—>vfr jvs^j )\> 

tt*S^(Z? C 1 ~ 6 7;V^/l^XO t ^n^y|jftt b < i*^«^(D C 1 ~ 6 T 

H28) 7 =.=-)\>l3}\"^4 (7 ^-/lsm±ia^ ^D^ryl^, fiStL 

T C 1 ~ 6 7^^r;Hlrf 1 5 wi(Dfc575yS, #/i^>vvl^ Cl~6 

25 /Nn^yf L< ii»©C 1 - 6 7^^^ f^^vat-bfclliiSUE 
£ LTC l ~ 6 7^^SSrtt5 1 1 ©fe 5 if^7 ^-^S&^i'* !)/S 
j&>fc*3t¥J: ?9m}itLfc:£y6Si~3<®g^bTV^T^J:v^ ; 
H29) 7x-;l/C 1 ~ 6 7^^;W^^/H (7 ^=-sVgk±.\ZLft, s^viffl/ 
W&h b< te*ffi&£>C 1—6 7M/ViS^D^>'f|lt)L< tt^fi^6DC 
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H30) *J=-AsjJA'& =-)V& ( fcV<^ S^at-hfJltt, C 1 ~ 6 TVl^^S^ 

io &7jki- 0 ) 

fiU R^TkSfJ^F-^U R 2 ^— jg5£ ( A ) ^^tL-S^^i-*^-, 
R 3 te-^ y^B^TfcoTttftP)4v\ £fc, R^TtoftDS^-Sr^U R 2 
AS— (E) T'«$iX5S^U mtf* 0 £r*vf-#^\ R 1 1 ttTKitfU^-efe 
otiiib^\ It, R 1 AStK*^^ U R 2 /^— (F) "C^^tLS 
15 m^irm^-s R 1 9 «7ic^^^LJLoR 20 ^tert-^ h ^vO^/tfn/V 

(10a) JLttlt&to (10b) (2 8) MUZZ: 

Lm 0d;tfc^ 7k. yyy— 7K ^*y— /k ^y 

20 7°d/V^ 7K n-^^y— 7K t e r t —zf$S — sU^(DT;ls=>— *0 
h/Vcc.;^ ^yi^y Th7iiy o-y p P^^irVK m-ynn-<^ 
2, 3-i?^nn^yf^oJffi^^, ^on^v, >>y 

25 y^ b^yx^y^©x-r;vg, n-^^r1h>\ n-:/^>\ i/y p^I?-^ 

N, N-v^y ^7^7Ui^T$ h\ N, N-^fA/7th7 5K, 
^=*1M3vHJ >fftMJT5 h\ T-feh— MJ^K 
2-t°nyyyy (NMP) ^OffittjgJK. Xttrft&OS^&j^&WS - 
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5 mti- h v TKSMb* v ? j*m<DT y &m*wt<kfo. mwtr h y <>a n 

10 lff)tlSo 

^im!&X£ lt«:, mk-rvw^ y ©« v t°y 

p<^vixT— y>, l-^f/i/k'ny^y, N-^ ^vi^E/P/fr y ^ N N, N-v?p< 
^vw— 4 -75 y try 1, 5 —*?t-F u [4. 3. 0] 

15 (DBN) , 1, S-v/TiPtf^^ a [5. 4. 0] pl^-fcV— 7 (DBU) , 
1, 4-v ? T-9 i t*v'^ □ [2. 2. 2] (DAB CO) ^^gffbtL-So 

(2 8) (D^ffl*tt N (10 a) Xttik'&ft (10b) l^Wd 

4*a^te£*©4£JB*tts (l 0 a) yj&\\&m (l 0 b) l ^vWcSt 

20 LT> iifiTO. 1~1^HH^ »*U<ttO. 1-0. 5 ^Ml^fe-So 
fc-g^ (10a) Xt&fc&b (10b) (2 8) t<D&Jfc^ 

i&~ 1 5 0°C % 0* L< 1 2 ot#attfT*>n> — asme 1 2 4 

(2 9a) (3 0a) l^<gJ!5Xtfft^ (2 9b) 

25 # oob) u:b*<bu&«\ a^*«m«t»xtt*i»iSETs ^»-fb^#)^#ffiT 

--T^ffl$n-5^S.t^Mtt>fb-^#J«^ tuffi^#) (10 a) Xttfc^ 

dob) t^k^ (2 8) i:os/^-efflv^ns^SLt>^ai'l4^#)^v^-r 
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m.&mt^<Di^mm'i, (2 9 a) (2 9b) i^mzmlx. 

mn&ts: < t & 1 ^HS^, L < fi 1 ~ 2 ^/MMS^fo -So 

iiffrO~l 5 0°C, gf£L<«:0— 1 2 OWfittfTfcn, — JK 
tell 0#~4 8H#WS^^-C^Ti-5 0 
5 #359!©— jRat (2) S^tL5 4--hn^5 fS—Jl'fc&QtltZ. X, WO 9 
7/0 1 5 6 2 1-50827 0) IBtt©£d&R3ll £: LTf^4^ 

#1(3 8) (C^< rtil?t5 0 



10 




;t^7K COR 3 , S0 2 R 4 ttl±CONR 4 R 5 -efc^ ^CIT?, R 3 , R 4 
*3<fct*R 5 fi % i4UT, 7k*. fg^T^^-yK 7!J-;K 7;V^7!J-;K 
15 TA-^^i/T/v^/K 7;V3=¥^7y-;K 7/V^ 3r V7 U — /K T/P=¥7^7=- 
*5j;U«7^3=3r^TP^f)ll?^n5 : 
nfi N 1 % 2^fci«3-efeS ; 

Y&it/Zta. 3£alLT, H|CH 2 , CO, CR 4 R 5 , 4fcttNR 4 i^ 
aliR^n, rrt\ R 4 #5j;t>*R 5 te, _hT*^L7ctOi!i^C-efeS ; 
20 {g.U n^2*7tf*30i:#, (3 8) tt, £bte:, ^tb^tL, OT© 

5£ (I la) *3«ktf (lib) -C^1-£5Kls $e>m«feU^S : 



25 
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(3 8) » % #J;tte\ £JLT©»SiC-l 3 ©^feT?3Kagi-5 r £ *S"Ct 5< 
[^J&5£- 1 3 ] 



0 2 N 



10 




7^ 



15 



20 



25 



0 2 N 



(33a) 




OH 



0 2 N 



(36) 



R F 'x'(37) 



H 



0 2 N^ 



6Y 



(38a) 
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^-f- 0 R G ' t±, 3, 4-;/h Kn-2H-t°7>'XttR I X 1 ^t 0 X 1 teffj 

^X£^ 0 ] 
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w r. X h V i&mT;U3r;\si/ ]) j^t ttli, fclxiKf, t e r t -zf^frV* =f 
;V?y h V * 5vt-> y /U, n - ^yl^^/M ^-fls*s V ;K t e r t 

y yvS#o^^gc l ~ 6 ©EiXiiMit©7/^/H^ 3 flifim Lfc is 
5 y yv^^r^-e^ So 

^•y^K -< v^y^K ^o^^-ok t e r t -^^vl^l^— ^hjv 

(2) b<\&to> (3 1a) OKf&RWM (2) «t-fk^#) Old) 

io ©R^ft, buIs^j^^:- 3 tfXfrg^ (4) (9) <£S/&f-:jov^x 

tt&m (3 3b) Zik^m (3 4) ^#<SMmk^ (3 3 d) £<fbi^> 

(34a) JcigK ^j£-c\ r d ^ h y m&TA'^jv*/ y ^^irWr^\t, mm 

15 J&&-3<D4k&*0 (la) (2 a) \zM< ^Xm^tzM^^ flh 

mmii-Z. \Y&%» (3 3 b) Xtt (3 3 d) 1 ^MZtt\^X'M£< tW^*. & 
JUIil~2 ; t;W50^J:^ f££Ofr«\ iiS0~10 0°C, #£L< 
20 ft. 0-7 0°Ctti£ic:T 1 — 3 0NF^^(-T^-Ti--5o R D ^7" h7t Ko t° 

<Di\&m (la) &ft&m (2 a) {C^< EH*<0*#TKlfT 5 - #T'# 

25 ^##1 (2) £<ffc£-<K> (3 1b) OHMm« (2) h\\^m 

(3 1c) (DRl&VZ. SWBRJC&S;- 3 <Dik&m (4) klt&fa (9) tf>KJ£iC;& 

•So 

te-&*J (3 3a) (3 2) t©KfSS(Wk^ (3 3 c) i:^^ 
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20 
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(3 2) k<DKJfcfe, ^W.KJt^- 1 4 (D\\^m (4 0a) (3 2) t 

ik&to (3 4) *\Y&m (3 5) t^<S^ N (3 4 a) (3 

5 a) idaSK^/fc, fb^ife (3 5) £rtel^#j (3 6) fcliJK 505\ ft&m (3 5 
a) 3Hbi^ (3 6a) \zM<m&, \Y&m (3 6) £te<£4& (3 7) (DRfcR 
Xfik&m (3 6 a) tVC&m (3 7) ©£0£f3\ WO 97/01562 (#i«P 
1 1-508270) fB«©*r«fe-c3Ragi-Sc:i:#T?#5 0 

^ 0 3a) , (33b) (33c). (33d), (3 4) M(3 4 
a) ©5^X*S**ai^ XttX-S (O) nR 1 (R 1 Jfctfn ttllftflBfcH 

W*lS(»©^4fc (3 1a) Xte (3 1 d) f± x «^.«TIBR^-1 4©^" 
\MJ&&-1 4] 



ry R C (32) 




(32) 




[5£«k X 1 , R D \ R G ' ^U?R E ' ttHflEfclSIC. ] 
it&m (3 9 a) JLmt^m (3 9 b) (3 2) £ OfiOfc&TWb^ 

(4 0a) XWtffr&fcj (4 0b) bft&m (3 2) t©SJ$ft R G ' &3, 4 

t&X*£Z> 0 tffl^tLSMtttlt (4) <Hfr£-% (9) ©Sfetfc 

a s T?# 5 0 RSJ&W\ ilS 0 ~ 1 0 0 °C, ^L<I10~7 0 t#i£Ht 1 ~ 3 

So 



G' 
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R G ' ^Ir'x 1 ©!^ huISSJeS^:- 3 (D4k&m (4) tik^Sfo (9) (D 
(3 9 a) (3 9b) bi\&m (3 2) R^^i (4 0 

5 a) y^mt-^m (40b) tw^rn (32) b(om&\^^x^ R G &m 

R 1 x 1 T-R 1 h y ii7;^;i'v' y /i"£<E>*&£\ ^Sft^q^ 4 5 

/KD#^T^Si^-t-S n i^cto-Ct-f^^ (4 0 a) TkXl (4 0 b) 

rrt«^LTIt tulB^^-3^*DttS^#l (4) b\\L%*fa (9) £: 

h&m-tz>^bfcx^z> 0 

\\&m (3 2) it^m (3 9a) t)L<WM (3 9b) Xti-fk^ 
(4 0 a) XWb^ll (4 0 b) l^W^LT. ^^<<b^l^/K £?;£b< 

tti ~2^^m^ffi-t-^(D^j;v\ -f5yy'-;m (39 a) t>u< 

15 mk&Vv (3 9b) Xlift^-tl (4 0a) (4 0b) 1 ^W^LT, 

3t 0 ~ 1 0 0 °C, L < 0 ~ 7 0 tftfiluTlfliCifT U — jKffc: 1-30 

20 bftmzti, mfcmm-fz>^b&x^z 0 m^^mRxfmm^bi^xn, m 

5o »?7^5^ LTI1 #JxJ±\ flUIk 4ftSL *«s ^-fb7^^^« 

-^w>-^ 7-^^, ^xy^ uydt v m?sm. -^o 
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5 ^a«MT'#5 0 

#3&W©-*S5*; (10) •V&£tl&ltiLWm-4-=. hn>f^^^ 
(11) (IP*,, Yb^* (11a) XttYb-^* (lib) ) ^amP^C^S 

io fam (b) Ts^tcjgr «9 X ^©jBf*3te^3ffi«©i«vN*5S5i-fk-a^b do) 

(it^m (10 a) Xttft'&fe (10 b) ) £ 1 lSt\ KH2*T'Itt5Ci 



(sS'K R B ^t/R C tttiilB}C|^C 0 ) 
20 (2a) <D4--hn^$ ^V^Wb^^Miti-^ ^t&X^Z a 

(2 a) > ^/-;W^§>f j| L ^ o 

25 mfe#a 

###!J 1 

2, 5 -v^n^e- 4— ^ fa-f 5; /KD$£it 
4 ~- 5 g, MWtTkmi- M)H40. 8 7 g&tfzkl 0 



b 



a 



15 
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0m 1 ©liltl: 1 0t£lTtIi2 6 . 5ml£igTU 2 5~3 0°Cei 

mm, 5o~6o °c-e 4 m mmw Lfc Q ^(D'&Rfomz i o °c$xTx^mmi*n 

X.T pHlt Ltfft^^IJ U +#}-7kTi5fc# Lfc 0 5 0°CT* 1 

5 Olg (8 5. 2%) £#fc 0 
###]2 

2, 5 -v^'n^e- l -p< h^^^U-4-— hn^ $^yWlwO§$l5t 

2, 5-v>:/cr^-4-— hv4 5 ?V—A'2 0. 0 8 g CON, N-v^9v^ 
*^AT 5 K 1 OOml ^>^tC7K^T. 7k*^ f^A3. 56g «r4>*i" 
10 o^D^lfCo 1 0 5)^ wftlCl 0 — 1 5°C-e^c3u^^-/U-p(^^— tv^6. 7 

y^^O. 3 0gS^Po^Wf;^7;l'0. 5 6ml^i|j)Dtt, ^ 

15 T^auta*- s?>r y zfu ejv^— ; Tjv\z.xmw u 50 °c-e 1 s*»BEtttti/r , 
Hfe^iK© 2 , 5 - a^-i-^ i> # ^ ^/i^- 4 - =. h cr-r ^ ^y—/v 

19. 6 8 g (84. 3 %) Sr#7t 0 

(S) -2-^WU^;V-4-^ ^^yUTK^— hcoMit 

20 -1 o°c^5fepursii3-y^y/^T^=i— /u (8 3. Og) % d- (-) -m 
^e^y^o^ (16. 1 9 g) Tkxf-^ u^-zl^ — is — yx4 a 

(4 1. 5g) ©f/ny (8 3 0ml) ^&f£ v f^^T y/u*>i/ 
K (17. 0ml) -10tt3 0^Fli#tfc^ 8 0%^^yt 

Kn^/wt^V K (415ml) £-1 0°C 2ttiTtfco RJ&«fr&*«r 

25 0°Ct?2 2B#BHJM$L7h& N MJyf;^777-f b (14 1. 1ml) £-2 
0°C— 5tfiTU iiPJ©^p«>t Kn^v^^KSra5cUfco -COiItc 

SJSH^fcM)o:f;U7$> (219ml) ^Jpx., 4--hn'<ytV^ 
uU K (332g) CD h/l^i/ (8 3 0ml) Wt®.*- 3 0°O — 1 
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6°cTiTFu -io°c^immmftLtc 0 &j&mmm%±=7^ hmmu mm 
&i 5%m^m^mm, ^mw7kRumu^m.7kx}mikm^^tc 0 ^mm^ 
tv^^^Ait^t^^ mmmmi^xn^,^^ (6 9 5 g ) %mc 0 

nhfLtzM^^^\c^^y^u fcTAoQ— tvP (3 3 2 0ml) ^1]U^X^ B 

i^i!)ttlL7ht, ^y^n tVl^^^/M^^ (5/1) ^ 
bffi^LT, &*t&ft*©«|Bfc£4fe 1 19. 1 g (JRS&3 7. 9%) &=f#fc„ 
: 7 1-7 2°C 

1 H — NMR (CDC 1 3 ) 6 (p pm) : 1. 3 8 (3H, s) , 2. 6 7 
10 (1H, d, ] = 4. 8Hz) , 2. 72 ( 1 H, d, J = 4. 5Hz) , 4. 
03 (1H, d, J=l 1. 1Hz), 4. 27 (1H, d, J = l 1. 1 
Hz), 8. 10-8. 15 (2H, m) , 8. 39-8. 44 (2H, m) 
: 9 6 . 6 % e . e . 

yt^mm-i. &rf(D0k^r^mm^vt^h^77^— (hplo kxm^ 

15 tc 0 

*7A:CHIRALPAK AD (4. 6 mm </> X 2 5 0 mm) 

#tbS : n-^r1^/-f y^a^y— 8 0 0/200 
SfK£ : 1 . 0ml 
20 ^ffifcg : 2 5 4 n m„ 
###i]4 

(R) -2— pt^vl^y 4— = Fo^ytV^;^- h©M3t 

- i 5°c}e:^pL7t i3 -y * y^T/i-=r— ,v (io. Og) N l- (+) -?g 

iS^y^n^ (1. 95g) % ^Ka7->-7X3A (5. 13g) 
25 © h/Uxy (10 0ml) ^(C v *f-$ l/=r y/u^^i/ K (2. 0 

m 1 ) IrlTL, - 1 0°CT^3 O^Wbfcm, 8 0%^ ^ >t Kp^W 

i/K (4 9. 6ml) ?r-10°C 2^^171^ SJfciS£^&- 5°CT^ 1 

8#P^S#Lfc#, hy^^*777^fh (18. 1ml) £-10°C 2 
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SJSMth!ixf;i,7$y (2 3. 2ml) RUN, N-v^9W-4- 
7$yt°y;/y (l. 0 2g) © h^xy (2 0ml) ^££AD;L, 4-xhn 

-<yf y^;i/*x;i/^ p y k (35. i 5 g) oh^y (80ml) mm&- 
5 1 0°C 2°C-eMTU -5°CT'3H#r^#U7c 0 £i£i§«£i? hiffiig 

(10 1. 0 g ) <H#fc 0 

#bti^-fe^--r^^n— ^i^>- (10 0ml) ^L7c 

10 ^ e ^^<f yy"t2 n a ju^—T^/mm^^ (5/1) ^bSfeiix, 

fagk'Dmmk'B-yd 1 8. 6g£#7c (ld^4 8. 9%) 0 
ffifc/fS : 7 1 - 7 2 °C 

1 H — NMR (CDC 1 3 ) 6 (ppm) : 1. 38 (3H, s) , 2. 67 
(1H, d, J=4. 8Hz) , 2. 72 ( 1 H, d, J=4. 5Hz) , 4. 
15 0 3 (1H, d, J = ll. 1Hz) , 4. 27 ( 1 H, d, J = ll. 1 
Hz), 8. 10-8. 15 (2H, m), 8. 39-8. 44 (2H, m) 
yt^Mfe : 9 7 . 0 % e . e . 

yt^m&fc. ^T<Dm*T»M&Wifc?v^ v-y^-y^— (hplo ^xm^v 

20 *7^:CHIRALPAK AD (4. 6 mm <t> X 2 5 0 mm) (^V-fe/P 

&WlM : n — ^1fV/-r yzfa/</— ;U= 8 0 0/2 0 0 

: 1 . 0ml /ft 
ItttiM: : 2 5 4 nm 0 

25 m^m 5 

(R) -2-7*^/1^!) y^-3--Fn^yt>7/^- hO$£5t 
- 5°C(31^S|lb7c 0 ? )V (10. Og) , L- ( + ) 

t-^y/D tf/l> (3. 8 9 g) S^l/^a7-^X4A (10. Og) 
COhyVzuv (2 0 0ml) S&fl£fc: % *f-9 Y ?4 V Zfv stf K (4. 07 
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ml) £MTU -5 0 C^?3 0^mmWLtz.m, 8 0%^>tFP^t^ 
K (4 9. 6ml) £-1 3°C— 1 Ott?»TLfc. M^-10tt 
3. 5B#!H!SH$L*:& % h^f^77^h (18. 1ml) £-15°C~ 

SM^felCN, N-^^-4-7 5/t^v ; y (2. Og) ©^^f" 
(10ml) ^fSU?hyx^7^ (23. 2ml) £2)D;L, 3-^h 
n^fy^*^n!)K (33. 9 g ) ©Jg^f^y (5 0ml) « 
£-1 5t-5ttiSTU -l 0°CT-1 7R#IKHf#ufc 0 ^S»S^t7 

9. 2 g ) zm-fc-o 

**y^/mk^>\s=2>/\) i-xvmmv, (r) 

15 3-^ h D^ytV^^*^^ h Sr^^;ut LT2 4. 1 4 g#fc (iRs* 
6 3. 5 %) 0 

1 H — NMR (CDC 1 3 ) 5 (ppm) : 1. 3 8 ( 3 H, s) , 2. 6 7 
(1H, d, J = 4. 8Hz) , 2. 73 ( 1 H, d , J=4. 8Hz) , 4. 
05 (1H, d, J = ll. 0Hz) , 4. 28 ( 1 H, d, J = ll. 0 
20 Hz) , 7. 81 (1H, d, J = 8. 2, 7. 8Hz) , 8. 26 ( 1 H, d 
dd, J = 7. 8, 1. 8, 1. 0Hz) , 8. 53 (1H, ddd, J = 8. 
2, 2. 1, 1. 0 Hz) , 8. 78 ( 1 H, dd, J = 2. 1, 1. 8 
Hz) 

: 9 2 . 6 % e . e . 

25 %^mm±, «TO##f»*7n-7ls^7 7^ (HPLC) {CT^L 
*7A: CHIRALPAK AD (4. 6 mm </> X 2 5 0 mm) (^V"feyU 

Ib^x^^) 

#W)S : n~^^rf->/^^y— y^=8 5 0/1 5 0 
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: 1 . 0ml /$t 
IttBifcR : 2 5 4 nm 0 
MMM 1 

2 1 h^r^f;V- 4 — = ho-f5 ^;A- /KD^fife 

5 2, 1 h=¥^^-4-- hn^ *^/-/n 7. 15 

g , MflfEgW" hy^A13. 7 3 g , ^ f/V*;UA7 5 KlOOml Rtf* 5 

^jVBLaae. ■& ad x. fc 0 MS ^^?p^tKt-^ l , wm-r v v v a -eft* l fc 

10 '5^/-;Hl. I7g (8 6. 8%) Sr#fc 0 
EI (m/z) M + : 2 3 5, 2 3 7 

1 H — NMR (CDC 1 3 ) 6 (ppm) :7. 93 (s, 1H), 5. 34 
(s, 2H) , 3. 41 (s, 3H) e 

mmm 2 

2-^n^-l-^ h^f;i,-4--|,p^5^ ; n L 17g, > 
* / —/V 10ml XT* 5 N-i&@£ 60ml ©«Sfc«r3tfl£T 2 . 5 R5(t8&# Lfc 0 
RJSttSrM-C 1 fftef*««x MTl^rafttfU *rffiH«riliifiU 5 0°CT- 

20 Og (6 6. 0%) £#fe„ 

1 H — NMR (DMSO-d 6 ) 5 (ppm) : 8. 42 (s, 1 H) , 14. 
10 (b s , 1 H) o 

MMM3 

25 TkiffflfT f7-n-7'f;U7^-7^6 3 8mg©l, 4-v ? ^-=^-^>- 
lmlMt!C2, 5-^7'o ; e-4--fD^^y-;l'8 9. 5mg©l, 
4 - v^^lhV 1 m 1 ^<£># 2 3 n$ffl38$fE$# Lfc„ ^ 
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t'ilLt, 6M*f©2-7'n^-4-^ bu4 4. 9 

m g (71%) Sr#7c 0 

1 H — NMR (DMSO-d 6 ) 8 (ppm) : 8. 42 (s, 1 H) , 14. 
10 (b s , 1 H) o 
5 «J4 

(S) -2-^nn-l - (2-p<^- 2-t^7=;MfA/) -4--h 

(R) ^/U-4-= ha-^i?^;*^*^- }> (o. 5 g , 

96. 5%e. e. ) ON, N-^«M7? K (2. 5ml) 
10 2-^nq-4-^hn-lH-^^V-^ (0. 3 2 4 g)M»D!? 
A (0. 3 3 0 g) l:S£T^ifc 0 5 0\r?4l#fHjt#Lfc« % £a£T?fr*P 

15 1^/ffl®3L?7U=7/3) fcJ:5tt«U (S) -2-^nn-l- (2-^ 

0 . 3 4 1 g #fc (l&* 8 5. 6 %) „ 
St& : 6 5. 5-67. 0°C 

1 H — NMR (CDC1 3 ) 5 (ppm) : 1. 39 (3H, s) , 2. 62 
20 (1H, d, J = 3. 6Hz) , 2. 79 (1H, d, J = 3. 6Hz) , 3. 
99 (1H, d, J = 14. 7Hz) , 4. 38 ( 1 H, d, J = 14. 7 
Hz), 7. 8 7 (1H, s) 
3te3**fi£ : 9 5 . 4 % e . e 

Tfe^M^fL ^TO*#"ClftiSJK#:^n^ V? 1 ?-?* — (HPLC) ^T$]^L 
25 7c 0 

*7A:CHIRALPAK AD (4. 6mm0X25Omm) W^-tjV 

W>WiM : n — ' xdF-f-^/m^ J 8 5 0/1 5 0 

■■ 1 • 0ml 
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^fctj&* : 2 5 4 nm 0 
H»J5 

(S) -2-^nn-l- ( 2 — Hr^s? —As* f-jv) - 4 h 

5 (R) 3-- ho^fy^M^- h (0. 5g, 

9 2. 6%e. e. ) ©N, N-^WMTO* (2. 5ml) 
2-;?nD-4--bn^5^/-;i/ (0. 2 7 0 g) &U^^# y (0. 
3 3 0 g) Sr^jg.-e*D^.7b 0 IOM^5 0°C-C 3 BtP^fg^ ^£T- 

■9-^/1^31^=7/3) RU^UfMU (S) -2-^pp-I - (2-^ 
2 -i-^r->7^ ?vV) - 4 - - h u4 5 yvSrSEHfejfeS £ LT 

15 #fc (0. 307g, 77. 0 „ 
: 6 5. 5-6 7. 0°C 
1 H — NMR (CDC 1 3 ) 5 (ppm) : 1. 39 (3H, s), 2. 62 
(1H, d, J = 3. 6Hz) , 2. 79 ( 1 H, d, J = 3. 6Hz) , 3. 
99 (1H, d, J = 14. 7Hz) , 4. 38 (1H, d, J = 14. 7 
20 Hz) , 7. 87 (1H, s) 
%^mm. : 9 1 . 9 % e . e . 

uT(D0kftx*mmwii£f wYjf??^— (hplo ^xmm u 

*7A: CHIRALPAK AD (4. 6 mm <t> X 2 5 0 mm) (^-fc/U 

25 jbfiii) 

&£)Jf : n — ^^MfV/ac.* / — yb= 8 5 0/1 5 0 
^it : 1 . 0ml /ft 
tUtHSES : 2 5 4 n m G 
HJtS^J 6 
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(R) 1- (2-*^-2-$-3c^7=./U^=?-;V) -4-~h 

d-r s^v— swim 

2-7o^-4-=hn^^ yy—jU lOOg, (S) - 4 h a^Oif > 
5 !il)A93. 6g, 7 5-ftt^A15. 8 gM^fMM7U*4 2 0 

m i <Dmmm& 35-4 o°c{z:-c 2 6 wmmw\^± 0 zu&m&fc 1 . 2 y 

7K 1 . 2 V v t) 2 lUgfeML f&?P^t&7k 8 0 0mlia5 «3*£U ffilfe 

/i) ^£<omm-tz>^ iiao, n^*© (r) -2-yu^-i- (2- 

^yt>— 2 — 7^ ^yb) - 4 _ - h a^T 5: /V- (110. 9 g „ 

l» 8 1 %) £r#fc 0 

gt& : 9 3. 0-9 4. 0°C 
15 1 H — NMR (CDC 1 3 ) 5 ( p p m) : 1. 38 ( 3 H, s) , 2. 61 
(1H, d, J=4. 0Hz) , 2. 78 (1H, d, J = 4. OHz) , 4. 
00 (1H, d, J = 14. 9Hz) , 4. 38 ( 1 H, d, J = 14. 9 
Hz), 7. 92 (1H, s) 
T^M^ : 9 6 . 6 % e e 
20 Tte^MSte, ^T©ffe#Tift3I^#:^ F^y7^ (H P L C) KlTyJiJ^ L 

fee 

^7^ : CHI RALPAK AD (4. 6 mm 0 X 2 5 0 mm) (^VizvV 

: n -^drih^/^^ / -^=4/1 
25 M : 1 . 0ml 

^ffifeS : 2 5 4 nm 0 
H»ij7 

(R) -2-^na-l- (2-^^vV- 2-;^v'7— /^^vl") -4-— h 
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(S) — — — ho^yfy^/U*^- h (5 0. 0 

g, 9 7. 8%e. e. ) CON, N-^fWA7^ K (1 0 0ml ) ^1 

2-fuu-4-— ha-f $yy*— ylx (2 6. 9 9 g) &L>\^;27 JJ <7i* 
(2 7. 8 2 g ) &mUX~lNx.tc 0 Z (D^m^: 5 0 °CC 9 H^PTO^ Lfc^ M 
5 ?&;£T^£PU HEfc^c^vW (l 5 0ml) JIT ^m^l & £ <9 mix Ltz 

4£Lrc#. Mi±M^LT^feia#: (3 8. 2g) £#7h 0 

'&htLti%m&mW%: (3 8 0ml) fcjgflPL x is (7. 6 

10 fc#^$i£2tliU y^n t>x^eD^f B {Ltt, (R) 

-2-^pd-i - (2— ^^v^-^fi/^— /i^p<^^) — 4 h a^r ^ yy— 

jV^WknOfaM* t LT 2 5 . 5 4 g #fc (64. 1 %1&=P) 0 
jB/^ : 6 5. 5-6 7. 0°C 

1 H — NMR (CDC 1 3 ) 8 (ppm) :1. 39 ( 3 H, s), 2. 62 
15 (1H, d, J = 3. 6Hz) , 2. 79 (1H, d, J = 3. 6Hz) , 3. 
99 (1H, d, J = 14. 7Hz), 4. 38 (1H, d, J =14. 7 
Hz) , 7. 87 (1H, s) 
: 9 5 . 9 % e . e . 

^M^tas aTC0^#-e«ii^#:^n^ h^^ — (HPLC) ^T$J^L 
20 fc G 

*7A : CH I RAL P AK AD (4. 6 mm <f> X 2 5 0 mm) (^f-fe/U 

^xHM) 

#SjS : n-^=^-^V/ai^y — ; v= 8 5 0/1 5 0 
mm : 1 . 0ml /ft 
25 $ttB&* : 2 5 4 nm 0 
#%#!i6 

(S) -1- (2-^an-4^ ht=r-f A— 1 — f/W) -2-^^vV 

-3- [4- (4- h 1) yjVUru* h^ri/?^—/],) ^7^-1-^;!/] 7° 
p 2 - a-— ^©|!13£ 
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MJ&M7-(*9mvit (R) -2-^dd-I- (2-*<?sl'-2-tti/7=. 
J^^^-JV) (2. 5 0g, 11. 5 5^/1/) &0?4 

- (4- hV yjV^-Uyt h*r>7^=.M (3. llg, 12. 6 5 

y^E/P) ON, N-^fM;l/A75K (25ml) 7 O^ClCT 

5 7»m#Lfc 0 ^I^IfildL, Tk^n^L, aSfcc^vWuJ: t) 2Hlttfctib 
fc 0 «*@£r£-;b-fr, 3Hl7ki5fcU «aa^^->!?AK:J:t)*a!ftb*:^ ttigb 
fc, *&£S$JETKT2ft3NSb-C, ®m&mW:M(D (S) -1- (2-^nn-4 

yu^f /v- i -^/u) -2-^^/1—3- [4- (4 - hV 

o^c h^J/7i=;U) tf^^V-l — f/U] ^nyN°>'-2-^— (5. 5 5 
10 g „ J&sfs 10 0 %) &#fc„ 

1 H — NMR (CDC 1 3 ) 6 (ppm) : 
1. 18 (3H, s) , 2. 41 (1H, d, J = 13. 8Hz) , 2. 56 
(1H, d, J = 13. 8Hz), 2. 67-2. 80 (2H, m) , 2. 85 
-2. 96 (2H, m) , 3. 13-3. 25 (4H, m) , 4. 03 (2H, 
15 s), 6. 83-6. 93 (2H, m), 7. 07-7. 17 (2H, m), 8. 
0 7 (1 H, s) . 
###ij7 

(S) -2- [4- (4-Mj7;Vtn^f^>7i^V) ^7^-l->C 
/Mf/V] -2-^f;l/-6--fo-2, 5^/ [2, 1- 

20 b] ^D-y— ^C0M3t 

#WJ6 -CSBtbfc (S) -1- (2-^ C2CI-4-— hu-T 5 ^V— ./V- 1 
— fViO -2 -y^A— 3- [4- (4— hV 7;i/tn ^ Y^-^y =^=./v) b°-< 
7*^- 1 f^] ^ , a^ 0 ^-2-^— 71- (5. 8 5g, 12. 6 
<DTHF (15 0ml) »MT, ^m<ti~ h V *7 A ( 0 . 76g, 18. 
25 9 2 ^y^) ^AD^l, 6H#wan£tfg«Ebfc„ £jfc««r*E«BiU *?&U tK 

(n-^=3rf-^/@^m^^=l/l) fc:J:t>*MttU y^n^V-z^blf 
*NIU 3&Jt£@#© (S) -2- [4- (4- h y b^i/^^- 
/V) t°^^v?>-- 1 — jVk] tf-jV- 2-^=f-)V- 6-~ bn- 2, 3-S?k K 
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a-T^y [2, 1-b] ttW—fr (2. 5 8g, 10^4 8%) £#fc„ 
7ri^« 9 9. 8 % e e 

Ca] D 26 =8. 8 0° m& : 1 . 000, CHC 1 3 ) 
WtM, 1 2 9- 1 3 0°C o 

##^7-e#bfl/c (S) -2- [4- (4- h y 77^crp< h^^^^c- 
/U) k^^-l-'fM ^f/V-2-^f^-6--Fn-2, 3-i/tK 

[2, i - b ] ^-^f-y-^ovNT, &mwm 

(M. tuberculosis H 3 7 R v ) JC*H-S*/J^8*lfflJh*ff* % 
10 7Hll^i (BBUi© ^fflV^T^fefCo JblBtftttt, TO7H9fi 

(BBUii) T?i&#U £«#3rJ|fflU -8 CC^anefi^L/tm^Srttffi 
U tH^It^ 1 0 6 C FU/m 1 mLTjot^c, £ <D& o KlWKLfc: 

mm&. umt^m^(o 7hh mzmmc 5 n 1 &s u 37 °c-? 1 4 s m 

15 M. tuberculosis H3J7Rjv ^^r6S/J^WPllh^S«> 0. 
0 2 4 m g/m 1 T?&o7c 0 
###J 8 

-Y $ 13. 6 g , ^-/v h ^gfc b y I 3 3 m 1 x p - YjV^y^jV 

20 • — Tkfp^i 1 . 0 0 g (om&ya* 1 4 o°c-e 2 P#ra*Df&lfc# Utc 0 -too^L 

8 g (JRS&6 7 . 0 %) £#7t 0 bp 106-108 °C(ltorr) 
9 

25 N— h^r^^vu) ^f^y-;V5 0. 0 glrf h7t Ko77^2 0 0 

mll^lU -3 5°C)^Tl:-2. 6M n -y^A-y ^!7i* n -^^c^-^fem 
12 0ml £fl£T. ^V>-C^^r1h^ n n^^>7 3. 9 g) (DT F7t Kd77 
V 1 0 0 m 1 mm&ffiT Lfc 0 5 ftm]E.m~XlfrW:'&, #m u - 20 °C-C 6 N 
MlOOml^Dttt, Ig(ClL v 5^BcSL7cio tRS^I&U 
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^^V^Thy^^hU i^fi!II#:<hLT2-^nn^^V--7b2 6. 
5 0 g mm 8 5. 0 %) £#fc 0 

1 H — NMR (CDC 1 3 ) 5 (ppm) : 10. 64 (bs, 1 H) , 7. 0 
5 ( s , 1 H) . 
#%#J 1 0 

2-^ no- 4, 5-^3— K-T 5^/- /v©3Kag 
10 2-^ucrxf 5^V— ;V5. 13g^7jcl5 0ml|ClI$*, 6 NTkSHbT- h 
y ? i,7K^ 17ml ^D^L/Co 3!)|25. 9 g M 3 B#W3f 

t»iU2-^DD-4, 5 —-^3— K-f 5: ^/-/H 6 . 4g 
OW 9 2.5 %) Sr#7Co 
15 1 H — NMR (DMSO-d 6 ) 5 (ppm) : 13. 61 (bs, 1H). 
1 3 C-NMR (DMSO-d 6 ) 6 (ppm) : 1 3 3. 07. 

###y 1 1 

2 -^an-4, 5 - v>3— 5 ;?V— /W . 0 9g, S«tfy^A2 0. 
20 2 g?:3 0%x^y-/V5 0ml tcigffi? £ -fr 5 «M}gi7fE £ -tirfc 0 ^ <DM*g 

S^S-fellffci: LT 2-^czu — 4-3— K-Y§ )V 8 8 5 m g <j®M 1 9 . 

5%) £-#/c 0 

1 H — NMR (DMSO-d 6 ) 8 (ppm) :7. 34 (s, 1 H) . 
25 ##M 1 2 

2— 5 — 3— K— 4— — hn-T /KDMat 

2-^nu-4, 5-^3-FV^^V'-;V3 5 4mg?ri5iS (d. 1. 4 

2 ) 5ml 7K^U^7)S 1 m 1 m&X 1 5 B#FbM# 
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^2 2 2mg mm 8 1. 2 %) £r#fc 0 
E I (m/z) M+2 7 3. 
###J 1 3 

5 2-^no-5-3-K- 4 h ct>f * ¥v*—j\s(DWt 

2-^pp-4-3-M5^y-;l'4 3lmgOTt (d. 1. 38) 2. 
5 m 1 \Z.mm iS iir, b £ 2 . 5ml £AP SIT? 6 R$|K]£t& b 

fc 0 ^:©m*fWfeSr«^s i«aT2-^pp-5-3-K- 
4-^fp^5^/-/V348mg 0%) £#fc c 

10 1 4 

2- (4-=hP7x=.;Vft) 5 #V—As<OW3k 

y ^8. 3 g<DTi? h= H;H OOmLliMilTT'l 0lf#bfc o 

15 bfc 0 #fenfc®#:^^;#bX^#,^^2- (4--fP7x-W) -f 
5 yv'—yl' 9. 5 g (Ifc^ 8 6 %) £#fc 0 

1 H — NMR (DMSO-d 6 ) 8 ( p p m) : 7. 22 (2H, d , J = 9. 
0Hz) , 7. 34 (2H, br. s) , 8. 14 (2H, d, J = 9. 0 
Hz) , 13. 06 (1H, br. s) . 
20 ###J 1 5 

2- (2 ^ p p — 6 — — h U7*.-;U^) ^ * 

2-*;is$7°h4 ;H . Ogi2, 3-v ? ^nP-bP-<yt>2. 1 

g.^^y^Al. 7 g ©7t h - h y 2 0 m L W^lsSTT" 6 . 5 

flfliWbfco ^^^7k7K^^^l/^c 0 ^tHLfc@#:»U n ^U-^T- 

25 fcfr\^tc 0 nbntcm&%mm\^Xn&ffi^#:(D2- (2-^no-6--ho 
7x-;Vft) -T^^y— A- 2. 4g 9 4%) £^fc Q 

1 H — NMR (DM SO- d 6 ) 5 (ppra) :6. 75-7. 33 (2H, 
m) , 7. 64 (1H, t, J = 8. 0Hz) , 7. 87 (1H, dd, J = l. 
0, 8. 0Hz) , 7. 97 (1H, dd, J = l. 0, 8. 0Hz), 12. 
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5 5 (1 H, b r . s) . 
1 6 

1- -fp-2- (4-— h a 7 x^f-t) -f $ y^—ZWDWe. 

2 - ( 4 -~ h n 7 ^ -^^-) ^ ^ 1 . 0 g t W^ ; T V 7 n -^/V 

5 7y^^A2. 1 g n d 1 5 in Llitt- 1 0 o Cti7k b !J 7^ 

tnSil. 3mLO^DO*M5mL»M, IHS/C 2 5 #}f#Lfc 0 

10 (^m«? : n -^-f-^ : mSt^f-A-= 4:1) TtlLt, H#,i£*#tO 1 - 

(4--fn7x=;l'ft) Og 0W84%) 

1 H — NMR (CDC 1 3 ) 6 (ppm) : 6. 91 (1H, d, J = 2. 0 
Hz) , 7. 82 (1H, d, J = 2. OHz) , 7. 84 (2H, d, J = 8. 
15 8 Hz) , 8. 30 (2H, d, J = 8. 8Hz) . 
#ij 1 7 

2- (2--hD7x-;l/ft) $ 5 0 0 m g titr h 7 n - 
/i/Ty*- !7-k 1 . 0 g(D? dd*;VA 1 OmLii^t- 2 OtJTHSSTk MJ7 

20 ;VtnftH0. 6 4mLeD^ ^©t" 1 0^-03 O^Ut, Mt* 

: I^^^7V= 13:7) tflLt, Hfet&5telfc© l--hn-2- (2 
25 -^Fa7x =-)\sf-Hr) A 5 5 1 0 m g (MM 8 7 %) £#7t 0 

1 H — NMR (CDC 1 3) 8 (ppm) : 6. 98 (1H, d, J = 2. 0 
Hz) , 7. 4 9-7. 6 9 (3H, m) , 7. 85 ( 1 H, d, J = 2. 0 
Hz) , 8. 11-8. 19 (1H, m) . 
1 8 
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2- (2-^an-6--Fn7i-m) - 1 - — h n << 5 jU<oWSt 
2- (2-^na-6-^hn7xzW) ^^y-/V5 0 0mgi«7 
^^-^7^-7^8 9 3mg©^on*M 1 OmLlS^-2 0 
°CTiS7k h V P §ftg 0 . 5 5mL^iD^ f - 1 0 XrQ 3 Ht^H^ L 

ttJ*S : n-^^r-y-ls : mSt=^^= 13:7) t^lUT, tfe»©2- 
( 2 n u - 6 h P7i-;Vft) - 1 hu-f 5; ^V— /b5 0 6m g 
10 (Ift^8 5%) 

1 H — NMR (CDC 1 3 ) 8 (ppm) :6. 85 ( 1 H, d, J = 2. 0 
Hz) , 7. 60 (1H, t, J = 8. 0Hz) , 7. 74 (1H, d, J = 2. 
0Hz) , 7. 80 (1H, dd, J = l. 3, 8. 0Hz) , 7. 81 ( 1 H, 
dd, J = 1 . 3, 8. OHz). 
15 #%09 1 9 

(R) -1- (2-^^/1— 2-^^=7 ~ -2- (4-xfp7x 

2- (4--hn7x-;^t) ^$^7^5 0 Omg©N, N-v^^/l^ 
^A7 5 K5 m Lmmt- 0 "CT^f?!-^ F^A90mg 3r7J0;t, ^<D#^ta^ 
20 T3 0^#b7t o 5CJfcm%mU0°C&X~i$nVtimz. (S) -4--hn^y 
-^^^^7^>-^2-^ 5vU- 2 -^-=¥v/^— 7l^^^/^^T-^6 1 8mg £7JP;t, 

25 PU^;?y:g^fxf;b=l 7 : 3) T«UT, (R) -1- (2 

=7VV- 2 -2j-3^>7— ^^) —2- (4-=hn7i^/Vft) 5 ^ 
y-yv 6 0 4 m g ( W 9 1 %) £#7t 0 

1 H — NMR (CDC 1 3 ) 8 (ppm) : 1. 21 (3H, s), 2. 52 
(1H, d,.J=4. 3Hz) , 2. 63 (1H, d, J=4. 3Hz) , 3. 
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98 (1H, d, J = 1 4. 8Hz) , 4. 39 ( 1 H, d, J = l 4. 8 
Hz) , 7. 21 (2H, d, J = 9. 0Hz) , 7. 32 (1H, d, J = l. 
3Hz) , 7. 34 (1H, d, J = l. 3Hz) , 8. 10 (2H, d, J = 
9. 0Hz) . 
5 2 0 

1- (2->7yxf;V) -2- (4-~ hn7i^ft) ^ 5 yy'-;V©g 

2- (4-^fn7i^Vft) -f^y-;V5 0 0mg©7^yc^M)yH 
OmLliiln, 8-^TlFtf-^n [5. 4. 0] ^^xirV-7 0. 0 

10 4mLai «T-ei 0#f H m#bfc o KJtSSESr»«b"C#fenfcaBt*aUE 

tfbfrfcSft^v^ o ^V- t e r t - 7'^^ f ^-f^^bSi^B L 
(2-i/77xf;l/) -2- (4-=bn7x^;W) 5 
4 5 4 m g (HX^ 7 4 %) £r#fc c 
15 1 H — NMR (CDC 1 3) 6 (ppm) :2. 72 (2H, t, J = 6. 8 

Hz) , 4. 35 (2H, t, J = 6. 8Hz) , 7. 20 (2H, d , J = 9. 
OHz) , 7. 34 (1H, d, J = l. 3Hz) , 7. 38 ( 1 H, d, J = 
1. 3Hz) , 8. 13 (2H, d, J = 9. OHz) . 
2 1 

20 (S) -4- {3- [4-— ho— 2— (4-^fn7x^Vft) 4 5 ^V— 
/I/- 1 — f A-] — 2- fc Ko^>-2-^f^7'P fcVW v^- 1 -fJA' 

#>-Sg 3— (4-MJ7;V^P^f;l/7x^) - 2 -T'p^/I'X^t^© 

Mat 

(R) - l- {1-^^-^-2-^r^y"7=-)V^^-)V) -4-^ho-2- 
25 (4-— hn^^^/l^^) ^ ^/^H 0 0 m g t t°^7 '77- 1 -*/^ 
^W. 3- (4 — h 'J 7;V^P^f;V7x-;b) -2-7'p^H^7M0 
3mgON, N-^f/V*M75K (0. 5 m L) 6 0°C^T 1 Bf 

ifekTife^U MTKgt^hy !7A-C^Lfc 0 ^S:@*bT#bn^SSr 
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5 0:1-3 0:1) t U X&fr* =7 J* * ^ h 7 ^ — (^ffi^ : 

i^an^^) tiStt^67^U7 7^t© (S) -4- {3- [4- 
= hn-2- (4--fa7i^t) -f 5 JV— 1 — Y yV] -2-tK 

5 u*ei/—2—*?-A'-7u\?J\') ^^y-l-jj/^yt 3- (4-f!)7 
jV^rxj ^=.;U) -2-7o^-;Vx77;H 7 3mg 9 0 %) & 

1 H — NMR (DMSO-d 6 ) 5 ( p p m) : 1. 01 (3H, s) , 2. 2 

5-2. 64 (6H, m) , 3. 15-3. 50 (4H, m) , 4. 12 ( 1 H, 
10 d, J = 14. OHz) , 4. 35 (1H, d, J = 14. OHz) , 4. 71 
(2H, d, J = 5. 3Hz) , 5. 00 (1H, s) , 6. 55 (1H, td, 

J = 5. 3, 16. OHz) , 6. 74 ( 1 H, d, J = 16. OHz) , 7. 

49 (2H, d, J = 9. OHz) , 7. 69 (4H, s) , 8. 18 (2H, 

d, J = 9. OHz) , 8. 55 (1H, s) . 
15 2 2 

(S) -4- {3- [4--fo-2- (2-- Fn7x^Vf^-) -f 5; /y*- 
/i'- 1 —Ok] — 2 — t Kb^:>- 2 — j.=5-?v?v. tVW fc^^v^— l -tj/v 
3- (4-MJ7;Vtn^f;V7x^V) - 2 -:/E2^~/l^c;*-7vK£ 

20 (R) -1- ( 2 - ^ 2 - ^-^f- ^7 ^) -4— =Fp- 2 — 

(2 hP7i-;W) -f 5 ¥V~—JV5 Omg <h f^v^- 1 — *yVaJ?> 
W. 3- (4- h U -7 ^=^~;V7 au^;V) -2-7n^/Vx7r;I/5 1 
mgON, N-^f^yl/AT? K (0. 2 5mL) JgfKSr 6 0°C^T 1 0 }f 

&J|? p-v h^77^- (JgP?fl?£ : t^nn**^ : ^ ^ y — /u= 3 0:1)"^ 
HtLTffe7^^7 7^^© (S) -4- {3- [4--hn-2- ( 2 
hP7xx;^t) /V- 1 — f/u] -2-fc Kndf-->— 2-^^U^ 

otVW Myitis- l-#&7$>Wt 3- (4-HJ7;^n^^7x- 
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M -2-7°n-<^x7T^8 6mg »$8 7%) £r#fc 0 
1 H — NMR (CDC 1 3 ) 8 (ppm) : 1 . 08 (3H, s), 2. 29 
(1H, d, J = 14. 0Hz), 2. 40-2. 71 ( 5 H, m, 
including2. 4 4, d, J = 1 4. OH z) , 3. 20 (1H, 
5 br. s) , 3. 50 (4H, br. s) , 4. 09 (2H, s) , 4. 77 
(2H, d, J = 6. 0Hz) , 6. 39 (1H, td, J = 6. 0, 16. 0 
Hz) , 6. 65 (1H, d, J = 16. OHz) , 6. 96 (1H, dd, J 
= 1. 0, 8. OHz) , 7. 39 (1H, dt, J = l. 0, 8. OHz) , 
7. 46-7. 53 (3H, m, including7. 49, d, J = 8. 0 
10 Hz) , 7. 58 (2H, d, J = 8. OHz) , 8. 27 (1H, dd, J = 
1 . 0, 8. OHz), 8. 3 0 (1 H, s) . 
2 3 

(S) -4- {3- [2- (2-^ao-6--hn7x=;Vft) -4-— h 
5 tr-S—A'— 1 — - 2 - t Kn^-^-2-^^/W7 6 D fcVW fcf^S? 
15 1 -^f/^l^m 3- (4-M)7;l/tn^f^7x-;i') -2-^n-<^ 

(R) -2- (2-^Dn-6--M7i-m) -1- (2-^^-2 
— ^-^v-^— /P^^/W) -4— ~ ho-f $ / 5mgi t°^^v?^- 1 - 

yfrA-tf^®? 3- (4- h y 7;^cr^f^7x^;l/) - 2 — ^n^^Aoi^^- 
20 ;V5 1mg©N, N-^;!t;!/*^A7 5 K (0. 2 5 m L) ?§M£r60 o C^T 
1 B«#bfc 0 S«^7k i I^x^vi^D ^C7t 0 M^^g^TK, 

m&&Wm? nvh^77^- (M0fl^ : : —;V= 3 0 : 

1) «bt^7^7 7^t© (S) -4- {3- [2- (2-^on- 
25 6 - ^ h a7x-;W) -4-=fn^$ 1 -^f^] - 2 - t Ka 

*rZs— 2 -jL^-jV^xj ¥-<7^Z/-l-jjjVM^W 3- (4- hV 7)^ 

ytti ^^-j^y ^=l/V) -2-7n^-;^XT^9 1mg 015^8 7%) ^#7b 0 
1 H — NMR (CDC 1 3 ) 5 (ppm) : 1 . 20 (3H, s), 2. 42 
(1H, d, J = 14. OHz) , 2. 4 8-2. 7 7 ( 5 H, m, 
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including2. 5 2, d, J = 1 4. 0Hz), 3. 10 ( 1 H, br. 
s) , 3. 55 (4H, br. s) , 4. 13 (1H, d, J = 14. 5Hz) , 
4. 24 (1H, d, J = 14. 5Hz) , 4. 78 (2H, d, J = 6. 0 
Hz) , 6. 40 (1H, td, J = 6. 0, 16. OHz) , 6. 66 (1H, 
5 d, J = 16. OHz) , 7. 46 (1H, t, J = 8. OHz) , 7. 49 
(2H, d, J = 8. OHz) , 7. 58 (2H, d, J = 8. OHz) , 7. 
67 (1H, dd, J = l. 0, 8. OHz), 7. 80 ( 1 H, d d , J = l. 
0, 8. OHz) , 7. 9 7 (1H, s) . 



10 (S) -4- {3- [4-— ha— 2- (4 - — h V'ZZs^ jU) 4 5 

JV- 1 — -2-tKn^>-2-^f/^Dfc» tr^v^— 1 
— ^yV/J^gg 3- (4— hV 7;Utn^f;P7x-;W) -2-7"n^-;Vx7 

(R) -1- (2-^^/1^- 2 —Hr**- 9 S s 7—A'* t f'M — 4-— r-u— 2- (4 
15 — ^ h n-Oif ^^/^-yb) 5 ^/-;U3 6 m g i: k^y e/y- i 

>^ 3— (4 - h !) 7;V^-d ^ ^7x-^) — 2 -^p^/i/x^r;U3 4 
mg©N, N-^fMM75K (0. 18mL) ^^r6 0°C^TlB4t 

*&7KT-j5fe^U «S7K«n»-^hy ?AT?ftjfeLfco i&f&Sr®* bt# 
20 ii^n^h^77^- (IMf : Z?f u *^/* )V= 3 0/1) "C 

11^1^167^7 7^^© (S) -4- {3- [4-- ha- 2- (4- 



^f^ntVW t 0 ^7^>- 1 — #/WKVg£ 3- (4-M/7;Vtn^f;l/ 
7x=;b) -2-7n^x7f/l'4 5mg (ifc^6 7%) £#7c: 0 
25 1 H-NMR (CDC 1 3 ) 5 (ppm) : 1. 21 (3H, s), 2. 44 
(1H, d, J = 14. OHz) , 2. 53-2. 81 (5H, m, 
including2. 62, d, J = 14. OHz), 3. 40 ( 1 H, br. 
s) , 3. 56 (4H, br. s) , 4. 54 (2H, s) , 4. 79 (2H, 
d, J = 6. OHz) , 6. 40 (1H, td, J = 6. 0, 16. OHz) , 



#2*09 2 4 




— /V) >f 5 PV—A'— 1 -4 jV\ — 2 — t K n 2 - 
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6. 66 (1H, d, J = 16. 0Hz) , 7. 49 (2H, d, J = 8. 0 
Hz) , 7. 58 (2H, d, J = 8. 0Hz) , 8. 13 (1H, s) , 8. 
29 (2H, d, J = 9. 0Hz) , 8. 46 (2H, d, J = 9. OHz) . 
ItefS-ete, m^miklsfc (S) -4- (2-^^-6--Fd-2, 
5 fc Kn>f * y*V [ 2 , 1 - b ] A— 2 — f tf -<y 1 

— jJAs&lsWt 3- (4-MJ7/^n^f;l/7x-;V) - 2 -7°n^xvV^;* 
7 m g (ifcsfs 1 4 %) tfbtlfc, 
2 5 

(S) -4- (2-^^y^-6-— hn-2, 3-5?t Kn>f5^/ [2, 1- 
10 b] ^-^i^y*— /P— 2 — f^y^/l^) tf^y >>y- 1 -#/P5j?y@g 3- (4- 
h y yyi^ny^vp-y^ -/i^) — 2 -t^^^v^^tv^cdi^^ 

(S) -4- {3 - [4-=hn-2- (4-=hP7x-W) ^5^- 
- 2 - t Kn ^ y-2 - ^ t%} \f^-Jly-l-^;V 

^Vgg 3— (4 — h V y/P^-cz y f;l^7 ^—sV) -2-7a^-;Wx77;H 
15 OOmg©N, N-^fMMTU' (lmL) »J£fc: 0 'C^T^ hU «7 A 
t e r t-7>^yKl 9mg^Bt ffi!'T2 0#3f#Lfc o Rjfc?fcK:zK£ 

20 ^^=9 : 1) ii/!i^^7^^nvF^77^^ (Wi^dd 
^ ^ > : ffim^sl- : * ? / — /V= 2 0:2 0:1) Tittg bT^#.T^7Vy 7 
:*#t© (S) -4 - (2 -jt^vP- 6 hn-2, 3 -S/fc KnW $ ^y* [2, 
1 — b] tf-^-^y*— /v— 2 — f^y^vv) tf^y i?^- 1 -AMvi 3- 
(4 - MJ 7;V^-n ^ f-;l/7x-;l') -2-7n^x;l/x^x;V4 Omg 
25 5 4%) £#7C 0 
2 6 

(S) -4- (2-7^^-6-— ha- 2, [2, 1- 

b] ;V—2-^;V^.J-)V) f^y 1 -*yV#>Sfe 3- (4- 

h y yy^n^^/py^-yw) - 2-7p^x;1/x7nt/KDM1 
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(S) -4- {3- [4-— hn-2- (2-^ho7x-;W) -f 5 #*S^ 
j^—l-^yW] - 2 - t K o 2 - ^ f ;u^d t» fc°^ l -#7^ 

7$>%fc 3- (4- MJ77^n^f;l/7x-^) - 2 — /n^=.^x^ tvU 8 
3mg©N, N-^fMM75K (0. 9mL) ^(COtttt h U 9 
5 A t e r t —7 h=¥^ K 1 6 m g SrJo^i, ^jfi^T 3 0 ^m#bfc 0 R/fc^zk 

#H££i*Ji* n^F^77^ (JglM : S?* n n ^ ^ V : Mfcn^vi, : ^ y 
— /V=l 5:15:1) T« bt^f 67^7 7 (S) -4- [ (2 

10 -^f^-6-=hn-2, [2, 1 - b] ttW— 

— 2 — i )V) *=5-?V\ v 5 ^- 1 — ^7 7Vsi?>ife 3- (4-MJ7;^d^ 

5vV:7;c^yP) -2-7n^x;l/x7f;V3 8mg (ifc^ 5 9 %) §r#fc 0 
2 7 

(S) -4- (2-^^-6-xfn-2, [2, 1- 

15 b] 3Mrif-;A- 7^—2-^7^ ^7V) tf^v^- 1 -^/j^^m 3- (4- 
h y 77U^-P 7< ^/l^rc^/Ix) - 2 -^P^^l^^TVl^SBfi 
(S) -4- {3- [2- (2-^nn-6--hP7xx;W) - 4 -— h 
n-T 5 ¥v°—)\s- 1 — f 7V] - 2 - t KB*5^2-^f;l'7 , B tJVW fc°^7 ^ 
V- 1 -^/WtK^K 3- (4-MJ7;i/to^f^7x-;i/) -2— ^p-^— 
20 ;l/x7f;l/8 9mg(DN, N-^fM;l/A7 5 KO. 9mL»0 t CtT 
tMJ7Atert-7h ^v- K 1 6 m g ilrADx., ^ISICT 3 0 bfc c S 

25 /V:^^y-7l^=l 5:15:1) -efifiK LT^ITfeT^l^ t ^^tO (S) - 
4- (2-^^-7^-6-— hn-2, 3-v?fcKD^^y [2, 1-b] 
IfjA- 7U- 2 tf^<7 S^- 1 -7J7l^/}?>^ 3- (4-MJ7^ 
^-a^^yP7^^7V) -2-7n^-^x7r^3 2mg 0RS£5 1%) £r#fc, 
###J 2 8 
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(S) -4- (2->f;U-6-- [ 2) x _ 

b] t^^i/^-i-^^V^ 3- (4- 

(S) -4- {3- [4-=hn-2- (4-^ f a^t>7^*^) ^ 
5 -2-tKn^«>-2-^ fcVW fcV<=7 x 

-JjjlsiSl/W. 3- (4-fy7^tn^^7x=;V) -2-^n^-^zc^ 
f;H5m §® N . N-^fMMT^ K (0. 5mL) 0<CfcT?- 

5:15:1) T»ilLt^7^7 7 7t© (S) -4- 
(2-^^- 6 -^hc2-2, 3-^tKn^^>/[ 2) 1 _ b] ^ f . :/ 
-^-2— f^^) t°^^-l-^7/^^ 3 - (4-fy7^P 
15 ^/l^^A-) -2-^n^-^^^/M 3mg (jJk^3 9 % ) £ # £ o 
2 9 

(R) -2-^f;V-6-=hn-2- {4- [4- (4-M)7;^n^^ 

[2, i - b ] ^-^^y-ju(Dmm 

20 4- [4- (4-hy7/Vtnn^7x/^» t ^y^>-i-^^] 7 
(6 9 3mg) ^N, N-^f;^A7^ K (3ml) fc«fl?U 
7k^TJ,ZX7km^ h y (8 6mg) ^TJPx., 7 0- 7 5°C|CT2 0« 

L*: 0 r^M^#»^7lc^b, ^»j6T^agbfc (R) -2-7^^-4--^ 
n_1 ~ (2-^^-2-^^-y^^) ^ 5 ^y-^ (7 2 0mg) 
25 £N, N' -^f;^ 7 ^K (3ml) tC»#Lfc*jfc&(jP;t, 70-7 
5°C(clT2 0#«#Lfc o TOlriSCIL, 7 JC7.k (2 5ml) jft-fb 
(5 0ml) \C£V) 3[HlttttSbfc 0 ^TSMiSr^fc)*. 3®7K^ fflR 
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(R) -2-yf;l/-6--hn-2- {4- [4- (4 - h!/7;Vtn> 

^>7^y^v-) t^ye^-i — ov] ^ydrv^^vw -2, 
-r^yy [2, i-b] ^-^^y— ^ (3 4 3m g , 33%) %mtc 0 

5 ###J 3 0 

(1) (S) -4- [3- (2-7"n^-4-^fn^^y'-;l/-l-^) 
- 2 - t Kn 2 -t< ^/U^u f;V] S^— 1 -y&yl^^gg? 3 - 

(4 - h U ^ f;b7x-;l/) — 2 — :/ uy<=.A^=c-^TJ^(DW& 

H»!l6T05tb7t (R) - 2 -:/cz^e-4-- hu - 1 - (2-^^/V-2- 
10 ^v^-/^ ^vW) -f 5 ^V-;V ( 2 . 0 4 g) N tf^y 1 

Ife 3- (4-MJ7;^a^f;V7x^;V) - 2 — yb^^^yb (2. 

6 9g) x N, N' -^f;V*M7;K (10ml) ©|i / p^)?r 5 0°CJ£"C 
2 0^m#bfc o 5^«£^S.KlIIU 7K (4 5ml) £JP;t, Wm=^^ 
(15ml) K£<9 2EaffiU*:. t^lS^^t>*> 3@7kgfeU WW" MJ £ 
15 AJ^J: OiaftUfeo «JE*ia^, IflriiU M?:'>y*^7A^-7 

h^77^- (n ^tVIMx^u=i/2) tc«fc9**8!H-5^<kfc:J;tK 

(S) -4- [3- (2-7n^-4--fD^$^/^-l 
— f/P) -2-tKD^>-2-^f;V7 a ntW] \fs<7 1 -TJA-^V^ 

3- (4 - h!J7;l'tB^fyl/7x=A') - 2 -7°o^- yi^zc^^/u (3. 7 
20 7 g, 84 %) £r#7t 0 

1 H-NMR (CDC 1 3) 8 (ppm) : 

1. 16 (3H, s) , 2. 36 (1H, d, J = 14. 0Hz) , 2. 43- 

2. 76 (5H, m) , 3. 21 ( 1 H, s) , 3. 41-3. 57 (4H, 
m), 4. 01 (2H, s) , 4. 7 8 (2H, dd, J = l. OHz, 6. 1 

25 Hz), 6. 29-6. 43 (1H, m) , 6. 66 (1H, d , J = 16. 0 
Hz) , 7. 48 (2H, d, J = 8. 3Hz) , 7. 58 (2H, d, J = 8. 
3Hz) , 8. 10 (1H, s) . 

(2) (S) -4- (2-^/U- 6 ho- 2, S-i^tKa^^y [2, 
1-b] aMf-fr:/— /V-2 — fjUyt^/U) t^yi/^-l-X/XsTg^^ 3- 
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(4- hJJ7;l/to^f/V7i^V) - 2 -^n^-y^m^yvUCDMit 
(S) -4- [3- (2-^o-=e-4-= hn-r ^- 1 — f/V) -2- 

t KadrS/- 2 -^^vK7°i=i tf/V] fc°^ 1 3- (4-h 

y7;l/tP^f;i/7x-;l/) — 2 -^n^— yVzu^^ylx (3. 5 g) £N, N 5 
5 -^fMM7;K (10. 5ml) fcjgfipu fc^TteTydcSfrffc-*- hV V 
A (3 16mg) SriPx., IH^T^T 1 . 5P£IWSI#L*:, RjSflKfci^Bfeai^ 
^(3. 5ml) , tK (2 4. 5ml) S^DXU 3 0#l*#L7c o WWI&S:«ffit 

10 (S) -4- (2-yf;I/-6--fn-2, 3-i?t Ko>f*^/ [2, 1 - 
b] As— 2—4 Asff-A*) ¥^<7i/>-l—jJ^>^ 3— (4- 

MJ7;i/tP^f/V7x^/V) - 2-^n^<— /l^rc^^k (2. 07 g> 69 
%) Sr#fco 
3 1 

15 (R) - (-) -1- ( t — •??-A'*?*?-A' 9 s ! 7=- /V^^vO -3-7nn^D 

(R) - (-) -3-^ocr-l, 2-7°P^V^^;l' (7g) ©N, N-v> 
^^*/l/A7 5 K (4 0ml) m&ttktfiWftT , t e r t -7f^^>^ 
fuvisrls (10. 6 g) , >f?^ /I" (5. 2g) £r7JP ^^ST^^df 
20 b7c 0 ^^^7KtK (1 2 0ml) ^TJD^s Mfcx.^ (50ml) T? 3 IfiJtttB 
U ttffi^^rlSfP^Tk (5 0ml) Tifci^U gt^^v-^A-e^LfCo 

««&*EETK:-Cii*tU M-fe^fr© (R) - (-) -1- 
(t e r t— 7^ A**?* 'FA'*/?— As***/) -3-^pp7b/^-2-^ 
/V ( 1 3 . 2 4 g % IR^B 9 2.4 %) £^7t 0 
25 2 H NMR (CDC 1 3 ) 6 (ppm) :0. 09 (6H, s), 0. 91 

(9H, s), 3. 57 — 3. 62 (2H, m), 3. 67-3. 72 (2H, 
m) , 3. 8 1-3. 8 9 (1H, m) . 
##0iJ 3 2 

l - ( t e r t ^-^zyy —;^yfr5-zs) -3-^n-2- (^ h 
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###J3 lX-mm^tc (R) - (-) -1- (t e r t -y^yVv^ ~ 
jvir^r^) -3-^oo^D^y-2-t-^ (11. 1 9 g) 
(20ml) \Z.fflft U 3, Kn - 2 H- fc°y V ( 5 . 87ml), tf 

SMSrMJIT^T^L. aS^rv-y TJ^V^^A^a-^ h^^^^-- ( n - 
^^rtV/SI^=2 0/l) ^T^U *fe»l- (t-zf^-^Uiy 
^ =5-;V^^=- jV-fr^rl/) — 3 — f uu— 2— (7f7tKnl^7V-2 — < )Vir 
^°n/N°^ (14. 14g, 9 2 . 0%) ^#fc„ 

10 1 U NMR (CDC 1 3 ) 6 (ppm) :0. 07 (6H, s), 0. 89 

(9H, s) , 1. 4 5-1. 8 9 (6H, m) , 3. 4 3-4. 0 3 (7H, 
m) , 4. 7 6-4. 8 0 (1 H, m) . 
3 3 

(3R) ff7tKnt°7=;Wi/-6--fD-2H-3, 
15 [2, 1 -b] ^tfW7ls<DW& 



»J2 9T?5!iatb/t2-^ r n^— 1 - [ 3 - t Kn ^ 2 - (rh7tKa 

t°7^- 2 — iVl^^rV) 7°n tVu] -4-— hP-lH < (8. 

5 1 g) CON, N-^^*;^7$ K (6 0ml) ^^7k^^#T, 7}cpSt 

iki-hVVJ* (l. 07 g J ^oi, ^-C3B#r H m#b^ 0 £fjMf-7k7.k&- 

20 #P;L, ff^^A' (2 0 0ml) T?2|«ttEBttiU tttB^^fSfP^Tk (200 

mi) T'^u ffimtr?*i/VJ*x-i&mis±o mmmw&. mm^m±r^x 

f^=io/i) ia*)iiu ^b^^^v-^- y^a t°A-^— ^^t^# b ^ 

t-c-fi^^CO (3R) 7h7tKnt°7-^i/-6--fD-2H 
25 -3, [2, 1 — b] 5; fc° ^ V (3. 3 g , i&££ 5 0 %) £ 

2-^no-4--hn^5 7K£)l^t 
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fV—jV 2 0 5mg^Dt 1 &mffift^1t 0 Z<D& 

— /H 3 7mgSritStLfc. MBfctrBBft^^vi'-* ^7 — ;M£T*iffiU ffiJi 
d>b#b*lfcia#:$r v>rc^-c— TMZLX h V hL2-^nn-4-- 
5 Fn^^y^;H0 3mg&#fc o ^240mg (K$8 1. 3 %) © 2 - 

(DMSO-d 6 ) 6 (ppm) : 8. 44 (s, 1 H) , 14. 19 (bs, 
1H) . 

10 2-^dd-4-= hn-f 5^y*— /VO^it 

2-^pd-5-3-K-4 - — h n-r 5 7 3mg^x^y-;V5 

mll^lU M)xf;i/7^>4 2 0/i 1, 1 0%/^7^^-M2 7mg 
SrTjp*., S^.SH-e3«^7k*»^TV^ N *«at2-^np-4-z 
^^^7-;H2 4mg (W8 4. 1%) £#fc 0 1 H-NMR 

15 (DMS 0-d 6 ) 6 (ppm) :8. 44 (s, 1H), 14. 19 (bs, 

1 H) . 

Mi&m i o 

2 -y u a- 4 h n-f 5 y*V— /K75SBt 

2 -y n a - 5-3— K— 4 — — hn-f ^ y*V— /l^2 7 3mg^;^5 
20 m 1 \Z.mf% U h y xf;l/7 5V420^K 20 %7K^ky^ y "J y 1*-&M 

(2 7mg) ^D^L, ma^jE-e5B#^7>:^^D^fTV\ tfeifriLT2-^ 
na-4--FD^?f/-;H23mg (lR^8 3. 4%) £#fc 0 1 H- 
NMR (DMSO-d 6 ) 6 (ppm) :8. 44 (s, 1H), 14. 19 

(b s , 1 H) . 

25 mmm 1 1 

2-y na-4-— hn-f 5 yV*— 7MZ)Mit 

2 -y n a- 5 -3 — K-4-— hu-f 5 yV-W 5 4 5m g $rx^y^;n o 
mlt^iU M)xf;V7^8 4 0/jK 1 0%^7^H-|$5 4mg 
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i^iLt2-^PD-4--Fn-f^V-;U2 4 6mg 0&^8 3. 4%) 
£#fc 0 1 H-NMR (DMSO-d 6 ) 6 (ppm) : 8. 44 (s, 1 H) , 
14. 19 (b s , 1 H) . 

mmm 1 2 

5 2 u u- 4 - — hn^5 ^V— A^SlBt 

2-^pd-5-3-K- 4 b n-f 5 yy~^ 2 7 3m g Sri, 4-v^"^ 
t^5m 1 tdHS^^ T" h7-n- zf^/UTl*'*:— £i*#n t KU K5 1 5 

2:1) "CffiSiU Sfi@frtU2-^BB-4-=hn^^^l07 
mg (UX^7 2. 5%) 2r#7c 0 1 H-NMR (DMSO-d 6 ) 5 
(ppm) : 8 . 44 (s, 1H), 14. 19 (bs, 1H). 

15 mmm 1 3 

4-— ho- 2- (4-— fD7i=W) ^ ^V— /KDMit 

1- — hn-2- (4-— Fd7j-W) 2 5 0mgC0^aa 
^fy5mL»8 5-9 5°CT*2 0#if#Lfc o LTfck ft 
tzMfe*^ V t> f^ti =7 — (^tUM : i/^ n n ^ * V- ^ 

20 : — /V=5 0:1) & t>Hf g ^ n h ^ "7 - (J1IM : v 5 

^nn;rf*v : p<^y-^=i 0:1) TitMLT, ffet*^©4--bP- 

2- (4--hP7i-W) ^5^/-/H0 8mg (t$4 4%) £#fc 0 
1 H — NMR (DMSO-d 6 ) 8 (ppm) : 7. 44 (2H, d , J = 9. 
0Hz) , 8. 18 (2H, d, J = 9. 0Hz) , 8. 63 (1H, s) , 1 

25 4. 24 ClH.br. s). 

mmm 1 4 

4-— bo-2- (2-^ho7x^;l/ft) << ^?*S—J\'<DWk 
l--ha-2- ( 2 hn 7i=;vft) >{^^M64mg0^on 
-Oif^l 0mLl»7 0-8 0°Ct?3 0ftfflfr\,1Z o R^*Sr»*tUr# 
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mm^^=l 9:1) filLT, fM*t©4--bo-2- (2--h 
n7i =l;V^3t) 4 5 W—As 2 2 3 m g ( iR^S 4 9 %) £#7c 0 

1 H— NMR (DMSO-d 6 ) 6 ( p p m) : 6. 94 (1H, d d , J = l. 
5 3, 8. OHz), 7. 51 ( 1 H, dt, J = l. 3, 8. OH), 7. 67 
(1H, dt, J = l. 3, 8. OHz) , 8. 31 ( 1 H, dd, J = l. 3, 
8. OHz) , 8. 66 (1H, s) , 14. 21 ( 1 H, br. s) . 
MMM 1 5 

2- (2-^na-6--hn7^-;W) - 4 h u 5; ;\s(DW& 
10 2- (2-7nn-6-=bn7x=;W) -i--fp^5^/^300 
m g©7an^yfy6niL«7 0-8 0 o CT?3 0^4t^U7t o ^J&fi££it 

* ? >mm^-9-^= 19:1) t«Lt, 4 -~ h u - 2 - (2 

-^nin-6-^hcr^3i^/^^-) ^f;^;-;H38mg (lR^4 6%) 2: 
15 #7c 0 

1 H — NMR (DMSO-d 6 ) 5 ( p p m) : 7. 75 (1H, t, J=8. 
OHz) , 7. 97 (1H, dd, J = l. 0, 8. OHz) , 8. 07 ( 1 H, 
dd, J = l. 0, 8. OHz) , 8. 44 (1H, s) , 13. 82 ( 1 H, 
b r . s ) . 

20 mmm 1 6 

(R) - 1 - 2 -tti/J—flstT-M -4-— hn-2- (4 

4-— hn — 2- (4-^fn7x-/Vft) -f^V^5 OOmgi (S) 
-4—— h u^i/if — ^ f-jV— 2 — J>r5: 7 f/l/x^j/l' 

25 5 1 3mg N »!)^i^3 3 7mg, 7^77^5 7rag(DN, N-v^ 
f/V*;VA7 $ K 1 . 6mLi«iS(ct 1 . 5 HS^L/Co K£t«-7k£ 

A^P7f^77^ (^tii^ : n-^^^> : g^@pi^-= 13:7-11: 
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9) T?«|lLt, &n&&Mtfi<D (R) -1- {2-*7-;V-2-±**s=7=-?V 
t^lV) -4-^hn-2- (4-^Fa7i-W) ^f$^/^4 5 6 
m g mm 7 4 %) £#7t 0 

1 H — NMR (CDC 1 3 ) 6 (ppm) : 1 . 28 (3H, s), 2. 54 
5 (1H, d, J = 3. 5Hz) , 2. 72 (1H, d, J = 3. 5Hz) , 4. 
04 (1H, d, J = 14. 5Hz) , 4. 51 (1H, d, J = 14. 5 
Hz) , 7. 42 (2H, d, J = 9. 0Hz) , 8. 07 (1H, s) , 8. 
1 7 (2H, d, J = 9. 0Hz) . 

nmmi 7 

10 (R) -1- (2-^^/V— 2-%-3r->7=- As*?- A) — 4-— bo-2- (2 
4 — =. h ci- 2 - (2-— bcr^^rz/u^^-) ^5^/-/H0 0mgt (S) 

1 1 9mg s 0zm%y 9A71mg, ~7 y ih± is $ A 1 lmgON, N-v?^^ 
15 ;V*M7 5 KO. 5mLi»t?SI-t 3. 5 0}f££Lfc o Rfo%fclZ.7kkffi 

? n-v h^^^-f- (i§m?K : n-^Mf-^ : mm=^?A= 11:9-1:1) 
tflLt, Hfe^^CO (R) -1- (2-*?~A— 2-**ci/7— A*f- 



20 M -A— — fo-2- (2--hn7i^l/ft) ^$^;H0 2mg 
7 9 %) £#7t 0 

1 H — NMR (CD C 1 3 ) 5 (ppm) : 1 . 26 (3H, s), 2. 54 
(1H, d, J=4. 0Hz) , 2. 72 (1H, d, J=4. 0Hz) , 3. 
98 (1H, d, J = 14. 5Hz), 4. 51 (1H, d, J = 14. 5 
25 Hz) , 6. 95 (1H, dd, J = l. 0, 8. 0Hz) , 7. 40 (1H, 
dt, J = 1 . 0, 8. 0Hz) , 7. 51 (1H, dt, J = l. 0, 8. 0 
Hz) , 8. 14 (1H, s) , 8, 29 (1H, dd, J = l. 0, 8. 0 
Hz) . 

$mm 1 8 
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(R) — 2- (2-^no-6--hn7x=;W) —1— (2-^^-2 

2- (2-^an-6--fP7x-W) - 4 — — b u-f 5 M 1 

3mgt (S) -4--hn^fV^*ySI 2 — ^ ^vl/— 2 —tti/? — 
5 /Mf;H7T;H19mg x »!)^7 1mg, 7WbtV?^llmg 
©N, N-^fM^75 K (0. 5mL) ilt?f^t-C3. 5 

10 =11:9-1:1) X-mUVX, n&M&VW (R) -2- (2-^dd-6 
— =: hv7=c-=-;^$r) -1- (2 — ^^-/v- 2 -^-^iy^^yi^^^/i/) -4- 
-hn^5 — 8 5 m g (JRsjs 6 1 %) £r#7c 0 

1 H — NMR (CDC 1 3 ) 5 (ppm) : 1 . 43 (3H, s), 2. 56 
(1H, d, J = 4. 0Hz) , 2. 76 (1H, d , J=4. OHz) , 4. 
15 2 0 (1H, d, J = 15. OHz) , 4. 53 (1H, d, J = 15. 0 

Hz) , 7. 47 (1H, t, J = 8. OHz) , 7. 68 (1H, dd, J = 
1. 0, 8. OHz) , 8. 82 (1H, dd, J = l. 0, 8. OHz) , 7. 
8 7 (1 H, s) . 

mmm 1 9 

20 (R) -1- (2-^^-2-t^->7^^f;V) -4-— ha- 2- (4 

(R) -1- (2-^^71— 2- 1r*is9—A'* s ?-A>) —A-=- hn-2- (4 
fn7x-^ft) 5^/-/H 0 OrngC-^ nn^ ^ >- 4 m L&tfc\Z. 

25 RJ^iSSritStt V y 77 7^n^f7 , 77>f- Ggfflifc : o n ^ * 

^) t«Ltt»i&#fco ^mdomm^vt***?^ umu 

fclO'Cd-Cm-^ nnii^M^l 1 0mg£7JP;t, ^©ttfi^t 1 B4t#b 
7c D KJ£?££t££tt y 77 ^77 7^0-7^77^- GgtHfS : ^ n n ^ 
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Wi : n-^-^V/ftl63i^V=l/l) tilUT, &&®m#:<D (R) -1 

- (2— 2— ^-^r->^— yl^^-AO —4— —fa— 2- (4-— fn^< 
i/if /U) ^ ? ?^f—j\s 8 5 m g (IR^ 7 7 %) £#fc 0 

1 H — NMR (CDC 1 3 ) 8 (ppm) : 1. 46 (3H, s), 2. 56 
5 (1H, d, J = 3. 9Hz) , 2. 80 ( 1 H, d, J = 3. 9Hz) , 4. 
43 (1H, d, J = 14. 7Hz) , 5. 03 (1H, d, J = 14. 7 
Hz) , 7. 94 (1H, s) , 8. 32 (2H, d, J = 9. 0Hz) , 8. 
4 6 (2H, d, J = 9. OH z) . 
H»J 2 0 

10 4-— ha- 2- (4--fo^yfy7;v*-;v) << frtoWt 

4— — hn— 2- (4--bn7i-;l/ft) -Y5^/-;H. OgC^^an 
(2 0mL) -x^y^-;i/2 OmLi«tS?attm-^ o niglf 
• Wt2. Og^Pi PJiBKlT 8 mmWft Lfc 0 5 %ffig£gfe7K5H^ h V 17 

atR^^pxl, ,W^b/c 0 SE^zk&APx.s ^L<3f#m, M^IiL 

m&&. ^Ltfife«©4--hP-2- (4-= hu^Vif^/l'/jN- 
/V) 5 A> 9 1 9 m g mm 8 2 %) £#7t„ 

1 H — NMR (DMSO-d 6 ) 6 (ppm) : 8. 25 (2H, d, J = 9. 
20 0Hz) , 8. 48 (2H, d, J = 9. 0Hz) , 8. 58 (1H, s) . 

mmm 2 1 

(R) -1- (2-^^Vl^- 2- jr*ri/=7=-J>Vf5-jl>) -4-— ha- 2- (4 

- - h ci--<^if i/^/i^-yv) ^ 5: & V—As<r>Wk 

4-— hn-2- (4-=: h n^VifV^/^^— 71/) ^$^/-;l/2 0 0mg 
25 <b (S) -4-— hn-^if i/^/l^^ 2-^^- 2-;?[-:^r>'7^y^;*^- 
yl✓al^7vl✓l 8 3 nig, U >7i»l 2 Omg, 7 sMfc-fc-># A 2 Omg©N, 
N - J-jUfcfrAT^ K ( 0 . 5 7 m L) IBiWfcSrM.iil'r 1 . 5 5 H# Ufc 0 
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7A^P7h^77^^ (MtiHfc : n -^^^ : $ft&t=c?-A"= 11:9- 
1:1) t*tlLT6fet*tt© (R) -1- (2-^^-2-^7=^ 
^^VV) - 4 — — h u - 2 — (4--bn-<yfy^^*-;V) 5 ^^—A^7 
6 m g (J&^S 3 1 %) £#fc c 

5 1 H — NMR (CDC 1 3 ) 8 (ppm) : 1 . 46 (3H, s), 2. 56 
(1H, d, J = 3. 9Hz) , 2. 80 ( 1 H, d , J = 3. 9Hz) , 4. 
43 (1H, d, J = 14. 7Hz) , 5. 03 ( 1 H, d, J = 14. 7 
Hz) , 7. 94 (1H, s) , 8. 32 (2H, d, J = 9. 0Hz) , 8. 
46 (2H, d, J = 9. 0Hz). 

io mw.m 2 2 

(R) —1- (2— ^^vV— 2— :*-^>7 = A'pt^vl') -4— — hn— 2- (4 

(R) -1- (2 2—tt*/ : 7~ jVj-*f-)V) -2- (4--fP7x 

^7V^^-) ^ ¥7—;V2 0 Omg bffi&T f7n-7*^7y^-^A2 3 0 
15 m g P n*;l/A 5 mLiHt- 2 0°CT'*7k h !i 7;VtnfttO . 1 1 m L 

Sr^Px.. - 2 o °c~ o °c~e 7 . 5 U7c 0 KJSSRtc: 1 NTk^b^- h y <7 a 

2ml SrAD^-C3 0£H##. ^^/V^tK^P^I, 5^b7c„ f^gfe^/UJi 

20 $:^nn^^y:ftixf^=9 : 1) t'ttlL"C HfeT^/U^ r ^t*C<D 
(R) -1— (2-^^P— 2-^-^v^^— 7l-^^^) -4--bn-2- (4 
--bn 7 zc—jls^-^-) 4 5 fV—JV 1 5 m g 6 . 7 %) £r^7c 0 

1 H — NMR (CDC 1 3 ) 6 (ppm) : 1 . 28 (3H, s) , • 2. 54 
(1H, d, J = 3. 5Hz) , 2. 72 ( 1 H, d, J = 3. 5Hz) , 4. 
25 04 (1H, d, J = 14. 5 Hz), 4. 51 (1H, d, J = 14. 5 

Hz) , 7. 42 (2H, d, J = 9. 0Hz) , 8. 07 ( 1 H, s) , 8. 
17 (2H, d, J = 9. OH z) . 
MMM 2 3 

(R) -1- (2-^/1— 2- Jr^i/ 7 —J\>* s f-A>) A- 
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(R) -1- 2-t^r^9=^f^) 

/H 2 8mg £58®^ F7-n-yWy ; e-!)A2 3 0 m g no* 
^A5mLgtt- 2 0°CT-*l7jc h y ^l^ngfcffeO . llmL^t -20 
5 °C~ 0 °C-e 5 B#FfS3jf # L7b 0 1 NTkUte^ h P ? A 2 m 1 &J]U?lX 3 0 

m$k=^^=l : 1) -trlSMbT, Wkm-&t&Vt(D (R) -1- (2-^/V-2 
10 -jr*l/7~jV*^;V) - 2 - ^f^ft- 4 - - f n^f ^; yy'^v 1 3 m g 
01X^8. 3%) ^mtc 0 

1 H — NMR (CDC 1 3 ) 8 (ppm) : 1. 36 (3H, s) , 2. 59 
(1H, d, J=4. 0Hz) , 2. 73 (3H, s) , 2. 74 ( 1 H, d, 
1 = 4. 0Hz) , 3. 92 (1H, d, J = 15. 0Hz) , 4. 23 (1H, 
15 d, J = 15. 0Hz) , 7. 85 (1H, s) . 

mmm 2 a 

1- (2-V7yif;l/) -5--fn-2- (4--ha7x^ft) 5: 
^y*-/Vil- (2->7/i^) -4-— hn-2- (4--Fo7i-^ 

20 1- (2->7;x^) -2- (4--ha^^-y^^-) ^5^/-;l/2 5 
Omg <t5|^^ ^-n-^'W^-yAS 3 3 m g (D? u n tJn/WA 5 m L 

1 O°C-C07jc h y 7;^n|^f0. 16mL^M, ^r<D^ 0°CT 6 . 
5 B#F^m# b7c 0 1 NTk^Hb-?- hy<7A2. 4ml^D^.T3 0 # 

25 MTkm-t h y !> A-^ifcj^ Lfc 0 mm&miz l-c# b*wtafisr> y ^ 

n-v ^77^^ (^tTO : n-^=¥-y-^ : @^^c^= 3:2-11:9 
-2:3) T'ltitT, m-fetttltcDl- (2->7;xf^) -5 --ha- 2 
- (4-^fn7i-W) ^^V-;l/3 6mg (»12%) tm&ftltf; 
Ol - (2— >T/^A-) -4--hn-2- (4-=Fn7i-;vft) -f 
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5 /l^2 9 

m g (JRSp 1 0 %) £#7c G 

5-- haft^^ 1 H — NMR (CDC1 3 ) 5 ( p p m) : 2. 99 (2H, 
t, J = 6. 5Hz) , 4. 82 (2H, d, J = 6. 5Hz) , 7. 64 (2 
5 H, d, J = 9. 0Hz) , 8. 13 ( 1 H, s) , 8. 24 (2H, d, J = 
9. OH z) . 

4-—huib&to* 1 H — NMR (CDC 1 3 ) 5 (ppm) : 2. 84 (2H, 
t, J = 6. 5Hz) , 4. 43 (2H, t, J = 6. 5Hz) , 7. 43 (2 
H, d, J = 9. OHz) , 8. 09 (1H, s) , 8. 21 (2H, d, J = 
10 9 . 0 H z ) . 

MMM 2 5 

4-— ha- 2- (4--fn7i-/Vft) 5 ^>A- ^©JKf 
1- (2— ->T>>ac^vlO -5—— ha— 2- (4--ho7x-;l/ft) ^ 5 
^ iA-7U 3 6 m g 0-7^ f7k KD77V1 mL^iClfitt 1 , 8 — v>T1f If 
15 i/^n [5. 4. 0] ^V^-fc^-? 0. 0 2mL^ADXL, PHB.K1T 5 I^IHMf 
#b7c 0 MfUN MO. 2mLi7k > Bfflt^^SrJn*.. #f£bfc 0 He 

p p« ^ ^ : ftBfc^^= 4 : 1) T'ilLt, »W©4--fa-2- 
20 (4--fD7x - A^s}-) ^ $ 2 7 m g («» 9 1 %) 3r#7h 0 

1 H — NMR (DMSO-d 6 ) 5 (ppm) :7. 44 ( 2 H, d, J = 9. 
OHz) , 8. 18 (2H, d, J = 9. OHz) , 8. 63 (1H, s) , 1 
4. 24 (1H, br. s) . 
MMffl 2 6 

25 4-— ha- 2- (4--ha7xn;^) 4 % tflf—jlsfDWOt 

1- (2-->77xf;U) - 4 — — hn-2- (4--bn7x^t) -Y 5 
7 m g OT h^t Ko7771m LgftMtT 1 , 8 - S/Tif If 
v^n [5. 4. 0] r7v^irv-7 0. 0 2mLeDl IHSJilT 3 
££bfc 0 M(HN J&HO. 7mLt^ mm^fr&tiQ^ #iKbfc 0 ^ 
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Sxf;V=9 : 1) TiSLT, 4 - = h o - 2 - (4--Fn 

7 ^ —i^Or) <i 5 ?S—)\> 1 3 m g 5 8 %) £r#fc 0 

5 1 H — NMR (DMSO-d 6 ) 6 (ppm) : 7. 44 ( 2 H, d , J=9. 
0Hz) , 8. 18 (2H, d, J = 9. 0Hz) , 8. 63 (1H, s) , 1 
4. 24 (1H, br. s) . 

mmm 2 7 

(S) - 1 — (2-^5vV— 2— /W^^Vl") -4-— h 

10 P-f 5^^— /KO«3g 

2-7*p ; e-4--Fn^5^/-;H0Og, (R) -4— — hc/<vfy 
^;i/*yt2-^f/v-2-t^V7^fM7r;n 4 2. 4g N 
y^A9 3. 6g, ^yfb-feS/^^ 1 5. 8gWN, N-'^fMM7^ 
K 4 2 0 m 1 ©jS»SESr 3 5-4 0 °CtT 2 6 l$DQft# Lfc D KJ&?fc*:zk 1 . 2 

15 y y aa^ac^/i/ 1 y y h/wcj; 9 2m»tBL7t 0 ftixf;^^ 

. 7k 1 . 2 y y h/HC«t 19 2 (Elgfe^. tSfB^TK 8 0 0 m It «fc <9 gfe^ 

»>!)*7->*7A^PYh07^ G§fcltfK : n— ^=¥17-^ : ra^^- 
7W=1 : 1) UliUffiK-t-SCirtCj: 3£fe*&5fc<E> (S) -2-^P^t- 1 - 
20 (2— ^^VV— 2-^-^v-^=-7l^^^7W) -4— — hD-f 5: 7P (1 1 2. 

3 g s ifcJ$8 2%) £#fc 0 
gL£ : 9 3. 0-9 4. 0°C 

1 H — NMR (CDC 1 3 ) 8 (ppm) : 1. 38 (3H, s) , 2. 61 
(1H, d, J=4. 0Hz) , 2. 78 (1H, d, J=4. 0Hz) , 4. 
25 00 (1H, d, J = 14. 9Hz) , 4. 38 (1H, d, J = 14. 9 
Hz), 7. 92 (1H, s) 
: 9 6 . 4 % e e 

3te^#B£tt. aTO^#T^3i^i7 o-r h^77^f- (H P L C) tCTrl'J^ L 
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*7A:CHIRALPAK AD (4. 6 mm <t> X 2 5 0 mm) (^V^ 

M)J1 : n — ^^-y-^/^Z j —;V= 4/1 
ffajfe : 1 - 0ml /ft 
5 : 2 5 4 n m 0 

HJg^iJ 2 8 

2-^a^-i- [3- (t-y^/l^pi^^-,^^^) _ 2 _ 

2-^nt-4-=hn^$^/^ (7. 6 3 g) *5£t>*l- (t e r t 
10 -3-^pd-2- (f h7fcKnt°7y- 2 - 

-fA'ttis) ^c/^ (12g) N-^fM;VA7U' (8 0ml) 

«»*y9A (6. 6g) s apfcrhV** (6. 3g) £*Dx. 

1 1 o°c-ei 2mmtomm&L± 0 (240mo mm^ju a 
5 0mi) x*2mmmu tbmm&moi&fok doomi) -egfc^u m-^ 

^7A^ot^77^- (»^l/y;Sixf;V=i0 0 : 1) fcT 
»MU lfe»©2-/n^-i- [ 3 - ( t -^^^^^^^^^^ 
i/) -2- (T,^tKof7>-2-^W-» ^ntVKl -4-^hn^ 
5 *?7—)V (12. 6 9 g % Ifc^ 68. 7 %) £r#/c 0 
20 1 H— NMR (CDC 1 3 ) 8 (p p m) : 0. 08 ( 3 H, s) , 0. 10 

(3H, s) , 0. 91 (4. 5H, s) , 0. 93 (4. 5 H, s) , 1. 3 
9-1. 80 (6H, m) , 3. 3 5-4. 4 5 (8. 5 H, m) , 4. 65- 
4. 68 (0. 5H, m) , 7. 90 (0. 5 H, s) , 8. 01 (0. 5 H, 
s) . 

25 EI (m/z) M + =4 6 4 
MMm 2 9 

2-:/n-=E— i- [3-t (r^t Ko 2 — i 

*W«l2 8^M3tL7c2-^n^-i- [3- it ^/Hsr^A,* 
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3r-» -2- (rh7t Kne7>-2-^/mv/) -fu\fjV\ -4--hn 
-f 5 (12. 7 g ) ©Th7tKn77> (120ml) ^$l^7K#Ht 

X h7— n -7*Wy^ !?A7;Vty K 1 M-T h7t Kd77^ 
$ (30ml) £*D;i, M-C#M3t!JM*Ufc. K^ttS:«JBE**bT, &i£&ffc 

;V=1 0/1) ^Tifti^U 2 -z/n^- 1 - [ 3 - t Kb ^rv-- 2 

- (r b 7 1 Kn t°7 ^- 2 -- f ;^^^) ^ntM -4--hn-f 5^/- 
^ ( 8 . 5 1 g , 8 9%) £r#7c„ 

10 1 H-NMR (CDC 1 3 ) 5 (p pm) : 1. 50-1. 94 (6H, m) , 

3. 38-4. 31 (8. 5H, m), 4. 67-4. 71 (0. 5H, m), 
7. 87 (0. 5H, s) , 8. 01 (0. 5 H, s) . 

E I (m/z) M + = 3 5 0 

mmm 3 0 

15 1 - [ 3 - ( t - T 5 ^^^ J-Asis? —As** Is) - 2 - (xh7tKDk'7 
^-2--< jV^r^-iy) ^nfcf/U] - 2 n n - 4 h ta^f 5: #*S— A-(DWM 
mMM2 8 tmm\Z2-?vv-4-~hv4 A- (2. l 5 g) £>J;C? 

1- (t e r t-7*f^f^5=^'» -3-^dcz-2- (xh7 
t Knt°7>'-2— f;^^» 7"a/^ (12g) 5&»b£"fiJcU 

20 -[3— (tert — Z/^A-vM ^-A**/?—^***/) -2— (rfnKnf 
7^— 2-^/U^-^f-S/) ^ufcVl/l -2-7Pn-4--bo^5 (3. 

0 3 g % Mm 7 4. 3 %) Sr#7t 0 

1 H-NMR (CDC 1 3 ) 8 (ppm) :0. 08 (3H, s), 0. 10 
(3H, s) , 0. 91 (4. 5H, s) , 0. 92 (4. 5 H, s) , 1. 4 

25 6-1. 80 (6H, m) , 3. 40-4. 45 (8. 5H, m) , 4. 65- 

4. 68 (0. 5H, m) , 7. 84 (0. 5H, s) , 7. 96 (0. 5 H, 
s) . 

mrnm 3 1 

2-^no-l - [3-tKndfi/-2- (x h 7 t Kn b?7 2 — f /V^- 
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mmm 2 9 t w\m\z. 1 - c 3 - ( t - y^sui? ^ ^-^is^-^^ _ 2 - 

(3. 0 3g) T^b^U ife»2-^on-l- [3-h 
5 Kn=3f>—2- (ff7tKnt'7y-2 — O^iT^is) 7"nt>] -4--h 
ci-T 5 ^'y-;V ( 1 . 96g, 9 %) 

1 H-NMR (CDC 1 3 ) 6 (ppm) : 1. 44- 1. 9 0 (6H, m) , 
3. 37-4. 25 (8. 5 H, m) , 4. 65-4. 70 (0. 5 H, m) , 
7.8 4 (0. 5H, s) , 7. 9 7 (0. 5 H, s) . 
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Xte, ^n^ry^XiilS (O) n - R 1 &5jk-f 0 niiOXiilf L<li2 
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0 2 N N 
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X*m$tiZ>4-- hu4 ^fv'—Mk^b— W&Z (l l) 

0 

C li A 

5 R c — S-0-CH 2 R A (11) 

II 

0 



t R B 



10 o o 




^(R E )a 

tj^-To ate:, 0, lXtt2^f 0 a^2^^-T#^ N 2o©R E (i s "Cfc 
-j&5£ (1 0) 

20 



(10) 



[5£*K R A ^tf?X(»15^I^C 0 ] 
5. 
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